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. increased output at lower cost. 


For Better—For Worse. 


Professor Henry Louis’s recent presidential 
address to the Iron and Steel Institute took the 
form of a review of metallurgical development, 
and in it two very significant passages occurred. 
“ Each successive metallurgical advance,” he 
stated, ‘‘ has been attended by a deterioration 
in the quality of the product.’’ And later, 
‘Coke pig-iron is inferior to charcoal pig-iron, 
and hot- blast pig-iron is not as good as cold-blast 
pig.” We in these columns have from time to 
time laid no little stress on this aspect of develop- 
ment. There can be no doubt that when enor- 
mous reductions of price occur in conjunction 
with increased output, as a result of some great 
metallurgical advance, such reductions are in- 
variably obtained only at a very definite cost, 
and that cost is a deterioration in quality. 
Examples of the kind of metallurgical advance 
we have in mind are the use of coke instead of 
charcoal, the use of the hot-blast, the use of scrap 
additions. Since the buyer dominates the 
market, the founder is forced by stress of com- 
petition to use the cheapest available material, 
but as a result of the process to which we have 
referred, that of deterioration of quality in 
company with cheapening of the material, the 
founder is left to bear the brunt of the practical 
difficulties that this deterioration involves. It is 
to be doubted whether there is really any remedy 
for this trouble. All that can be done is to 
promote study of the differences which cause such 
deterioration, so that an understanding of their 
causes may make it possible to offset such dif- 
ferences. It is not inconceivable, moreover, that 
such understanding might bring further 
benefits in its train. It might well make possible 
a more intelligent use of the materials, and a 
more exact selection of those applications that 
demand the more expensive materials and those 
that can be satisfied with the less expensive. An 
example may be cited in the case of cold-blast 
and hot-blast iron. Few things are more remark- 
able than the agreement between technical and 
practical men on the superiority of cold-blast, 
yet no really satisfactory explanation of this 


. Superiority has yet been found, and it cannot be 


said that hot-blast irons melted a second time 
under cold-blast conditions, as in a cupola, take 
on cold-blast quality. Melting in the cupola 
itself as compared with crucible melting is a 
further example of cheapening the product by 


No maker of 
crucible castings is under any delusion on the 
matter, but cupola-cast material is admitted to 
be very much harder to obtain satisfactorily. 
These facts all tend in one direction, and the 
only conclusion can be that there is emphatic 
and increasing need for technical control of 
metallurgical processes. 


The Rational Use of Scrap. 


In preparing for press, a Paper on ‘‘ The Use 
of Scrap in Grey Iron, Malleable and Electric 
Steel Mixtures,’ by E. K. Smith and F. B. 
Riggan, which is printed elsewhere in this issue, 
we felt that there existed in this country a 
crying need for the more rational classification 
of old ferrous materials. We recollect with 
regret the time we have spent climbing into rail- 
way wagons with ‘the object of appraising the 
value of their contents before purchase. We 
have noted with despair the crude nature of the 
official descriptions of the contents, and felt the 
necessity for rational grading. We have not 
merely mentally, but actually, reduced the quo- 
tation we have submitted because of contamina- 
tion of steel scrap with oils, fats and greases, 
brass, bronze and white metals, because the pur- 
chasing organisation possessed neither the time 
nor the plant for elimination of extraneous 
matter. Again, Mr. McRae Smith has detailed 
how for cast-iron scrap he has been forced to 
make a representative selection of the various 
parcels received, melt, cast and analyse in order 
to have a true approximation of its metallurgical 
characteristics. Whilst we agree that this is 
commendable practice, still we cannot help but 
feel that adequate grading and sorting by the 
scrap dealers would reduce the necessity for the 
continuous ascertainment of value by remelting. 


Some years ago, we pointed out that prac- 
tically every pound of material entering into a 
battleship is of known composition. The files 
of the large armament manufacturers could 
supply the composition of every armour plate, 
air vessel, gun tube and other portions of, say, 
what was the ‘ Lion’’ the ‘ Princess Royal ”’ 
or any other old battleship, yet all this valuable 
information is lost as soon as the vessels enter 
the breaking-up yards. The laboratories of the 
ship breakers and the buyers have to re-analyse 
for fear any portion is 2} instead of an assumed 
4 per cent. nickel, and so on. 


The scrap metal trade in Great ‘Britain is 
to-day handled by a small number of really high- 
grade firms, supplemented by a large number 
of individuals who just ‘‘ gypsy-up”’ the scrap 
from the backyards and rubbish heaps, but these 
latter can be ignored. It is for the former 
either to approach the large buyers and sellers 
of waste ferrous scrap or be in an organised 
position to receive overtures from them with 
a view to place the specification and description 
of parcels of scrap on a proper basis, taking 
cognisance of composition and size. We have no 
particular bias in favour of standardisation, but 
its most ardent opponents could not possibly fail 
to see the advantages to be associated with a 
close classification of waste materials with the 
object of their complete rational reincorporation 
into the current products of industry. 
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Correspondence. 


[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
spondents.] 


Cupola Operation. 
To the Editor of Tae Founpry Trape JourNaL. 


Sir,—We have read with great interest Mr. 
Beech’s article on ‘‘ The Design and Operation 
of the Cupola,’’ but we cannot agree with him 
on one or two points. Mr. Beech gives a for- 
mula for a ramming material which he states 
gives excellent results in his own cupolas, but 
what are the actual facts? 

The writer spent three weeks in very close con- 
tact with those particular cupolas and noted 
that after a cast or two the lining material 
became crumbly, and thereafter repairs had to 
be carried out daily right up the shaft due to 
portions of the lining having been dislodged by 
the abrasion of the charges. As those cupolas 
are very small indeed there is no great harm 
done by this continual dislodgment of portions 
of the lining, but we venture to say it would be 
a different story if Mr. Beech’s composition were 
used in only an average-sized cupola, and we 
should not expect a lining formed with that com- 
position to stand up longer than three weeks at 
the outside. 

That the cost of installing such a lining is 
low’ we will concede, but in view of the extra 
amount of patching required we fail to see how 
it can be an economical proposition in the long 
run, and in a large cupola an endless amount 
of extra trouble would be caused by way of 
rigging up ladders, etc., inside the cupola to en- 
able the patching to be done to the requisite 
height while the lining lasted. 

In connection with ‘‘ Working the cupola ”’ 
Mr. Beech states that the melting zone is burned 
back due to the cupola being badly worked, and 
on the next page he asserts that a slight excess 
of limestone is immaterial. In our experience 
this slight excess of limestone is very material, 
as it is to this excess is due the burning-back 
in the zone more than anything else, and, pro- 
vided a good patching material is used, no 
matter how badly the cupola is worked the 
burning-back in the zone will be negligible if the 
limestone is kept to the lowest possible limit, 
i.e., 25 lbs. to the ton charge if the metal is 
very dirty and the coke high in ash.—We are, 
yours faithfully, 

Tomas E. Gray & Company, Limitep. 
Tos. H. Gray, 
Managing Director. 
119, High Holborn, London, W.C.1. 


Birmingham Section of the British 
Industries Fair. 


New General Manager for the Birmingham B.LF. 


Mr. C. Elliott, 3B.Sc., A.M. Inst.C.E., 
A.M.I.Mech.E., has been appointed to the posi- 
tion of General Manager of the Birmingham 
Section of the British Industries Fair, in 
succession to the late Mr. Charles Stanley. He 
has taken a prominent part in the organisation 
of the Heavy Industries display for three years. 

Mr. Elliott has had a very active career since 
he left St. Andrew’s College, Dublin, and took 
his engineering degree of Bachelor of Science 
at Victoria University, Manchester. From a 
pupil apprentice at works of the Great Central 
Railway, he became assistant loco. super- 
intendent of the Sheffield district, and later chief 
engineer of large chemical works in North 
Wales, where, incidentally, new buildings occupy- 
ing twelve acres were erected to his designs at a 
cost of over £500,000. 
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Reception of Overseas Delegates. 


Scottish Arrangements. 


The Scottish Committee have now completed 
arrangements for the entertainment of the visi- 
tors during their stay in Glasgow and Edinburgh 
as per the following programme :— 

Monpay, JUNE 3. 

9 a.m.—Stewards will meet the party at their 
respective hotels and guide them to the Broomie- 
law Wharf, where the L.M.S. steamer ‘‘ Duchess 
of Rothesay ’’ will be waiting. 

9.45 a.m.—Welcome on board the steamer by 
the chairman of the Reception Committee. 

10 a.m.—Leave Glasgow for a cruise, pass the 
Clyde shipbuilding yards and through the Firth 
of Clyde. The U.S.A. Consul-General and the 
Consuls of the other nations represented are ex- 
pected to accompany the party. Luncheon and 
tea will be served on board. 

5.30 p.m.—Arrive at Gourock and entrain for 
Glasgow. 

6.40 p.m.—Arrive Glasgow Central Station, 
where motor-coaches will be waiting to convey 
the party to the City Chambers, where they will 
be received by the Lord Provost (Sir David 
Mason) and Mr. S. R. Beale, President of the 
Glasgow Chamber of Commerce. 

8 p.m.—Visitors will return to their respective 
hotels and have the remainder of the evening 
free. 

Tugespay, June 4. 

The party will proceed to Edinburgh via the 
Trossachs. 

Wepnespay, June 5. 


9 a.m.—The party will leave Edinburgh by 
motor-coach for the Forth Bridge, the Palace of 
Holyroodhouse, the City Chambers, the Castle 
and National War Memorial. A short stay will 
be made at each of these places, and at the City 
Chambers the visitors will be received by the 
Lord Provost (Sir Alexander Stevenson) and the 
President of the Chamber of Commerce (Mr. 
W. S. Tod). 

12 noon.—The party will return to their 
respective hotels for lunch, and thereafter pro- 
ceed to Newcastle. 

The Executive Committee have made arrange- 
ments whereby any members of the Institute who 
wish to accompany the party on the boat excur- 
sion may do so on payment of their own expenses. 
The Secretary, Mr. John Bell, 60, St. Enoch 
Square, Glasgow, will be pleased to supply 
further information. 


Chromium-Plated Aluminium Alloys. 


A new use for chromium plating has recently 
been developed. Aluminium alloys, both as cast- 
ings and as rolled material, are being used quite 
extensively in aeroplanes, in furniture, and some 
other products, and it has been found that these 
can be advantageously plated with chromium. 
The practice is being carried out on quite an 
extensive scale, giving the aluminium products 
a much brighter appearance, making them 
harder and less subject to marring.—‘“ Iron 
Age.”’ 


A New Brass-Melting Furnace. 


According to the American Press, a radically 
new. type of brass-melting furnace has been de- 
veloped as a result of the American Gas Associa- 
tion’s half-million dollar programme of industrial 
gas research. For the first time in the history 
of the brass industry, the fragile and crumbling 
crucible and refractory lined furnace have been 
supplanted with a permanent retort of special 
ulloy metal, apparently of indefinite life. 


May 30, 1929. 


Random Shots. 


I did, as a matter of fact, make a resolution 
—not a New-Year one, so that there was some 
intention of keeping it—I did, I say, make a 
resolution that I would spare you further refer- 
ence to the Election. But a study of my calen- 
dar revealed the interesting fact that you will 
in all probability be reading these words on your 
journey to or from the polls, and so I abandoned 
the struggle to avoid the subject. I trust I shall 
be forgiven—what else, I ask you, is there to 
talk about at the moment? 


* * 


One of the most noticeable things about this 
Election, as a matter of fact, has been the ab- 
sence of any great platform issue. We have in 
the past had Free Trade elections, Hang the 
Kaiser elections, Anti-Socialist elections, and so 
on. We have had Zinovieff letters and other 
last-minute excitements. But this time the 
battle is being fought not on issues but on 
parties, and the result has been to focus atten- 
tion on the mechanics of the business rather 
than its meaning. The size and the proportion 
of the electorate, the number of unopposed re- 
turns, the number of candidates in the field, and 
so on—these are the things we have been hearing 
about, and not what the one party or the other 
will do if it be returned to power. 


* * * 


Another result of the absence of any great 
Election question has been the unexpected atten- 
tion devoted to relatively minor issues, such as 
the McKenna duties. At the time of writing 
a wordy battle is still raging over Sir Herbert 
Austin’s pronouncement on the question, and 
Birmingham has leapt once more into the politi- 
cal limelight. 


* * * 


No, I must apologise for that last sentence, 
or at least for its implication. I am reminded 
of a friend from the Midlands who told me that 
during a Whitsuntide motor-trip he thought of 
making a list of the members of the late Cabinet 
and ticking them off as he passed through their 
constituencies! He pointed out that no less 
than four of the said members were returned by 
Birmingham divisions, and that Mr. Stanley 
Baldwin lives not so very far away! 


* * * 


My big-game story of last week reminds me of 
another that I heard on the same occasion. 
This one, also, is not without its moral if you 
would but look for it! A distinguished visitor 
to a lunatic asylum, commenting at the end of 
his tour to the governor on the various points 
that had struck him, remarked that he had 
noticed with surprise the small number of 
warders as compared with the multitude of the 
inmates. ‘I should really not have thought it 
was quite safe,” he ventured. ‘‘ Oh,” replied 
the governor, ‘‘ that’s all right—lunatics never 
combine, you know! ”’ 


* * * 


FROM MARKSMAN’S OWN COLLECTION 
OF HOWLERS. 


Teacuer (after a lesson on microbes): ‘‘ Why, 
then, is it essential to keep the house clean and 
tidy? 

Pupit: ‘‘ Because somebody we know might 
come in at any time to see us.”’ 


‘French up to date:—Translate ‘‘ Notre voisin 


est mort d’une congestion pulmonaire.”’ ‘* Our 
neighbour died of a crush in a Pullman car.” 
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An Anglo-American Reunion Banquet. 


Sir Hugo Hirst on Ethics of Business. 


In connection with the International Foundry 
Congress and Exhibition, which is to be held 
in London in June, Sir Hugo Hirst, Bt., a 
member of the Reception Committee, last Thurs- 
day evening entertained the American delegation 
at a Banquet of Welcome at the Holborn 
Restaurant, London. Mr. W. B. Lake, J.P. 
(President of the London Section of the Institute 
of British Foundrymen), presided over a com- 
pany of some 100 visitors, members of the Insti- 
tute of British Foundrymen, and their ladies. 
The principal members of the American delega- 
tion present were Mr. S. T. Johnson (president 
of the A.F.A.), Mr. Fred Erb (vice-president), 
Mr. S. H. Utley (past-president), Mr. H. Cole- 
Estep (director), Mr. A. E. Hageboeck (direc- 
tor), Mr. C. E. Hoyt (secretary), Mr. R. Ken- 
nedy (technical secretary) and Mr. D. M. Avey 
(editor of The Foundry ’’). Amongst the 
British guests present were Mr. Wesley Lambert 
(President-elect of the Institute of British 
Foundrvmen), Mr. J. Ellis and Mr. V. C. 
Faulkner (past-presidents), Mr. H. G. Sommer- 
field (Convention secretary), Mr. Barrington 
Hooper, C.B.E. (director, Founpry TrRape 
JournaL), Mr. K. W. Bridges (organiser of the 
International Foundry Trades Exhibition), Mr. 
Harry Winterton (president of the Foundry 
Trade Supplies and Equipment Association), and 
Mr. Tom Makemson (secretary of the Institute 
of British Foundrymen). 

The toasts of ‘‘ His Majesty the King ”’ and 
“ Her Majesty the Queen, H.R.H. the Prince of 
Wales and the Other Members of the Royal 
Family *’ were duly honoured. 

American Finance and British Trade Expansion. 

Sir Hveo Hirst, Br., proposing ‘‘ Our Over- 
seas Guests,”’ said he was very proud to propose 
this toast, and would endeavour to do justice to 
it. He had just returned from a_ six-months’ 
trip round the world, during which he visited 
India, Ceylon, Australia and New Zealand, and 
was able to touch Canada, in addition to seeing 
the American Fleet mancuvring, and wherever 
he went he received hospitality of such a cordial 
nature that he was only too glad to have an 
opportunity on this occasion in a small way of 
expressing his appreciation of the hospitality 
which he had received. In the first place, how- 
ever, he wished to strike a personal note. His 
name was little known until a very short time 
ago, when it became very notorious—(laughter) 

and it became notorious for a reason which he 
was certain none of those present, American or 
British, would find fault with. At the same 
time, it hecame notorious because the Press pre- 
fer stunts to facts. He had been libelled and 
labelled, both in this country and America, as 
anti-American, but, nevertheless, he assured the 
American guests that he was delighted to have 
this opportunity of welcoming them to this 
country. 

He had visited America repeatedly, and he 
had drawn inspiration from those visits. He 
had many business agreements .with Americans, 
and those agreements had made him many 
friends; and he had also collaborated with 
Americans in the starting of new industries. 

He had a large number of American friends, 
and whenever they came here to stay it gave 
him the greatest pleasure, because what was at 
the bottom of his heart was a real, true, and 
lasting friendship with that great nation. At 
the same time, unless we were careful there was 
some danger in regard to the friendship between 
the two nations that he was so anxious to see 
Maintained. Perhaps the American visitors 
present would permit him to explain not only 
his ewn, mentality in this matter but the men- 
tality shared by many people in this country and 


in Europe. Europe was engaged in a terrible 
war in 1914, the result of an act of stupid 
criminal folly. America quite rightly studied 
its own interests and kept out of it at first. It 
benefited materially by supplying the bel- 
ligerents. He had no tault to find with that 
because we in this country had many a time 
played the same réle. Eighteen months: before 
the end of the war America came in, but for 
twelve months of those eighteen months America 
Was not prepared to take a real share in the 
fighting line. It was left to us, who had already 
lost the flower of our manhood, not only to con- 
tinue to find the manhood but also to find the 
money to carry on the fight. That was the time 
when the great American nation, rich beyond 
dreams, might have made a_ gesture ot 
generosity. America advanced us the money all 
right, but it remained our indebtedness still, 
and that led to the fact that the European 
nations had the greatest difficulty in the repay- 
ment of that debt. At the end of the war Great 
Britain set an example. It said to America that 
she would pay every penny. At the same time 
we hoped to receive one thousand millions ster- 
ling out of the two thousand millions sterling 
we had advanced to the Allies, making them 
a present of one ‘thousand millions, and he could 
not help feeling that if America had taken that 
as a hint and made a generous gesture at the 
same time, the European countries would now 
have been drawn closer together. Instead of 
that, owing to our indebtedness and owing to 
taxation, tariff walls went up in every country 
in Europe, and the relations between the dif- 
ferent countries were more isolated instead of 
there being an atmosphere that might some day 


bring about a United States of Europe. This 
country was indebted to America and it was 


most anxious to pay, but America will not let as 
pay in goods. If, therefore, American specu- 
lators are allowed to control those properties 
from which our future wealth must be drawn, 
he felt it difficult, as one who perhaps saw a 
bit tarther ahead than some others, to appre- 
ciate how we could meet our obligations in years 
to come. America was wealthy; he wanted her 
to help us and to work with us and to draw up 
a plan by which we could both share in pros- 
perity. That was the thing that was at the 
back of his mind and at the bottom of his heart, 
and it was for that reason he expressed the sin- 
cere hope that steps would be taken both in 
America and this country to bring about that 
harmony and unity which is required for the 
peace of the world, and which would ensure the 
British Empire and the United States of 
America working side by side for their own 
general prosperity and for the peace of the 
world. (Applause.) 


British and American Industrial Conditions Contrasted 

Having made this personal remark—and 
apologising for having been personal—Sir Hugo 
Hirst said it was difficult for him to discuss those 
matters which he knew occupied the minds of 
those present, because he felt he knew nothing 
about them. At the same time, when he in- 
quired as to how he was connected with the 
foundry industry, he was told, to his great sur- 
prise, that he presided over an organisation that 
had a great number of foundries and which em- 
ployed 800 or 900 people in those foundries. He 
found—although he did not know it, and Mr. 
Bartlett must be blamed if he were wrong— 
that he was credited with having the biggest 
foundry under one roof in the South of England, 
and. he was very proud to know that one of his 
assistants—Mr. Bartlett—had_ received the 
Oliver Stubbs Medal from the Institute of 
British Foundrymen. When he discovered all 
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this, it tended to create an atmosphere that 
made him feel a little nearer to those present than 
he had felt he was when he entered the room. 
(Laughter.) At the same time, although he was 
the acting chairman of a company concerned 
with foundry work, all he knew about the tech- 
nical side was occasional words, particularly 
when something went wrong with patterns or 
moulds. He heard of high pressure and high 
temperature, of equal thicknesses, alloys, stresses 
and other catch-words which gave him some- 
thing of a picture of the matters upon which he 
sometimes had to give decisions and in which 
he often trusted to luck, because the chairman 
always had the chance of being 50 per cent. 
right. (Loud laughter.) For these reasons, 
therefore, he was beginning to feel that he was 
really one of them. At the same time, he appre- 
ciated that foundry work is one of the most 
delicate and difficult sections of the engineering 
industry, the progress of which was in the hands 
of engineers, chemists and metallurgists. When 
the American visitors came from their country 
to our small one, however, he believed they 
would find, as they travelled round our great 
industrial centres, experts in engineering, in 
metallurgy and chemistry, as well as works 
managers, ete., who were worthy of their steel, 
men who were in no way inferior in knowledge, 
experience and courage to the men produced on 
the other side of the Atlantic. It might be felt 
that our efforts are small compared with those 
in America, but that was due to the great fun- 
damental difference between this country and the 
United States. America was a_ great rich 
country, with a population of 120 millions, and 
protected by tariffs, so that it was possible to 
indulge in rigid mass production. Indeed, the 
United States was the happy country where the 
producer could impose his will on the consumer. 
(Laughter.) We in this country lived in a 
different atmosphere altogether. this 
country, which was a free-importing country, 
the people had been spoiled by the many varie- 
ties of things they could have, and full advan- 
tage had been taken of that. The result of it 
all was that in a small factory in this country 
there would be found more patterns and designs 
than would be found in many a million-dollar 
factory in America. Personally, he was not a 
supporter of the free-import policy. He had 
been against it all his life, but he had not suc- 
ceeded yet, and the result of that policy was 
that in England the consumer imposed his will 
on the producer. That was the fundamental 
difference between this country and the United 
States of America. Perhaps these few words 
would enable our American visitors on the 
present occasion to appreciate the industrial con- 
ditions here a little better when they came to 
visit our industrial centres and study the con- 
ditions of the country as a whole. 

In conclusion, Sir Hugo Hirst again expressed 
the great, pleasure it gave him to welcome the 
visitors, and how proud and privileged he felt in 
being the host on the present occasion. If our 
visitors went away with happy memories of 
their visit, he would be very pleased. The toast 
was coupled with the names of Mr. S. T. Johnson 
(President of the American Foundrymen’s Asso- 
ciation) and Mr. H. Cole-Estep (director of the 
American Foundrymen’s Association). 

American President’s Message. 

Mr. S. T. JoHnston, who made the first re- 
sponse, said that to reply to this toast was quite 
an event in his life. They had all heard of ° 
Sir Hugo Hirst before they came over on their ' 
present trip, but they could assure him that they 
did not believe all: that they read in the news- 
papers. (Laughter.) If we on this side believed ' 
all that was said in the newspapers about his ° 
home town—Chicago—he felt certain he would ' 
not be allowed to enter any place over here.” 
(Renewed laughter.) As a matter of fact, during 
the 38 years he had lived in Chicago he had’’ 
never seen anything more uproarious than had ' 
happened at the dinner that evening, and when d 
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he said, that, they would realise that he had not 
much concern in walking about the streets of 
London. On Monday evening Mr. Faulkner had 
taken him down to see the Adelphi Arches, and 
there was not such a place as that in Chicago! 
(Loud laughter.) ‘The visitors had been very 
much impressed with everything they had seen 
since they left New York a week or so pre- 
viously. They had had a wonderful trip across, 
there had been cablegrams, radiograms and tele- 
grams, and then letters, awaiting them at the 
hotel from many British foundrymen welcoming 
them to this country. They had arrived here a 
day ahead of the scheduled time, thanks to the 
Cunard Company, and a number of them took 
the occasion to pay a visit to Westminster Abbey 
—which he thought was a very appropriate thing 
to do—and to worship at the headquarters of 
British religion, and to him that was a very 
wonderful event. That was an essential part of 
their visit here, and they had all enjoyed the 
service very much. The programme indicated 
that they would be at leisure between Monday 
or Tuesday and Thursday, but the leisure seemed 
to have been getting to bed at about one 
o’clock in the morning and getting up again 
at seven o'clock. (Loud laughter.) In the mean- 
time they had been very much employed going 
around and seeing places which he personally 
had not visited for twenty years, and having 
been born in Glasgow he felt he had come back 
again to his own people, as a good many of the 
other delegates had done. Thus we all spoke the 
same language and had the same ideas and 
beliefs, and that was enabling the delegates to 
enjoy their visit here to the full. He had some 
friends in the newspaper business in America, 
and when he got back he would take the oppor- 
tunity of bringing to their notice the comments 
that had been made by their host—Sir Hugo 
Hirst—because he believed that in America there 
was nothing but the friendliest and strongest 
attachment to the British nation. In none of 
those with whom he associated did he find any- 
thing in the way of an antagonistic word or 
thought towards the great British Empire, and 
if those who formed the present delegation could 
do anything to cement the good feeling between 
the two nations they would be very glad to do 
it. They were expecting a strenuous, an active 
and an educational time during the next two 
weeks whilst on their visit through the pro- 
vinces, and he hoped they would return to Lon- 
don in a fit frame of mind and also physically 
fit to undertake the task of attending the great 
Congress that was being prepared. On his own 
behalf and on behalf of the other members of the 
delegation he expressed to Sir Hugo Hirst their 
appreciation of the great hospitality that had 
been extended to them that evening and for the 
wonderful time they had had so far. 


An Attempt at Contrast. 

Mr. H. Core-Esrep (Director of the American 
Foundrymen's Association) said he could only 
endeavour in his old inefficient way to second 
ana support the response that had been made 
by Mr. Jobnston in appreciation of the hos- 
pitality that was being afforded the overseas 
visitors, whom, it was clear, were going to have 
a wonderful time both in the way of gaining 
technical information and learning about the life 
of the British people and, at the same time, 
enjoying themselves in the quiet, but, neverthe- 
less, efficient and effective British manner. Some- 
one on the boat coming over had asked him if he 
could explain the difference between the British 
and the American temperament, and at the 
moment he could not. He had, however, since 
been thinking the matter over and would 
endeavour to do so on the present occasion by 
recalling an incident in New York when he was 
taking a friend round who wished to see the 
Woolworth Building. When they entered, his 
friend rushed for the lift, but he called him 
back and told him that they would take 
the express lift up to the top and save 
30 seconds. They did so, and were whirled up 
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to the 45th floor, and his friend, looking at his 
watch, asked what they were going to do with 
the 30 seconds. (Loud laughter.) That seemed 
to him to express the difference between the two 
temperaments. Another thing he had impressed 
on some of those who had come over on the 
present trip was that if a dinner was timed in 
England for 7.30 it started prompt. In America, 
if they said 7.30, nobody began to turn up until 
8 o’clock. (Renewed laughter.) Continuing in 
the same humorous vein, Mr. Cole-Estep said 
that since he had landed with the party she had 
had the opportunity of going to the Engineers’ 
Club—of which he still was a member—and 
looking into the lounge with a friend they saw 
several members sound asleep. ‘‘ There is a 
perfect scene of British club life,’’ remarked his 
friend. There was not a sound, not even a 
snore! (Loud laughter.) 


I-n-s-p-i-r-a-t-i-o-n. 

When he knew he was to be expected to speak 
at this dinner he felt he had better be looking 
around for some inspiration, and eventually he 
just wrote down the word Inspiration and began 
to think out how the letters of which it is 
composed could be applied to the British nation. 
Taking the first letter, I, he said that could be 
taken to mean inspiration, the underlying great- 
ness of Great Britain, and having lived in this 
country for five years he felt he was entitled 
to express this in his own way. Incidentally, 
when during the dinner the members of the 
Institute of British Foundrymen were asked to 
rise and drink to the members of the American 
Foundrymen’s Association, he hardly knew what 
to do, because he happened also to be a member 
of the British Institute! He recalled how in the 
days when he was here the Institute used to meet 
in the Minories—he often called it the fisheries! 
—at the Institute of Marine Engineers, although 
he could never quite understand where the 
foundryman came in there except that there was 
always a lot of lubrication there. (Renewed 
laughter.) The next letter he had to deal with 
was ‘‘n,’’ and that could be taken to represent 
nonsense. He knew a lot of his friends would 
not agree with him, but the Englishman by some 
people was supposed not to have a sense of 
humour; nevertheless, he had found that when 
one lived in this country for five years, as he had 
done, by the eleventh month of the fifth year one 
began to understand that that was not so! Then 
came the letter ‘‘s,’’ which represented sea- 
faring, which of course went without saying when 
applied to the British nation, but it also repre- 
sented safeguarding, and if he might venture on 
politics he would say that if he were a British 
manufacturer or consumer he would stand for 
protecting the interests of his own country. 
(Hear, hear.) Then came ‘“p,’’ which was 
obvious ; it stood for perseverance, the possession 
of which was well shown during the Great War 
and by that famous message of the late Sir 
Douglas Haig that the Allies had their backs to 
the wall. The next letter, ‘‘i,’’ stood for insu- 
larity. Although it was said that Englishman 
was insular, they were ten times more insular in 
the United States, but any country that was not 
insular and did not stand on its own internal and 
insular arrangements was no country at all. 
Therefore he thought that insularity was a very 
appropriate tribute to the British nation. Next 
came the letter.‘ r,’’ which surely should stand 
for regularity, and the British were certainly 
regular if only for the reason, as he had already 
said, that they started their dinners promptly 
and to time. Then the next letter, ‘‘ a,’ meant 
authority. There had recently been a case in 
which a man had ridden his horse on the pave- 
ment and the policeman saw him and took him to 
court, where he was fined £10, or in American 
currency $45.50—which was a healthy fine in the 
United States—and we certainly seemed to have 
authority in England. (Loud laughter.) “ T,” 


the next letter in the word, could well be taken 
to represent tenacity, and again the War exem- 
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“i”? in the latter part of the word surely meant 
integrity, and here he was going to touch a little 
on international politics, following the example 
of Sir Hugo Hirst, who had mentioned inter- 
national debts. He had personally done a little 
business in England, but he had never yet met 
a citizen of this country who, when he had 


entered into any sort of financial obligation or | 


undertaking, had ever asked for it to be written 
off or amortised or anything done about it except 
to pay it, and he rather doubted whether the 
British Government or the British people would 
be very comfortable if the relations with 
America in regard to this matter were not just 
as they are. The last but one letter in the word 
inspiration was ‘‘o,’’ which he _ interpreted 
as originality. It was said of England that 
things never changed and that everything re- 
mained the same as it used to be. That might 
be so on the surface. It might be true of social 
life, and particularly of domestic customs, but in 
all other respects he regarded England as the 
country where originality flourishes. England 
was the birthplace of the steam engine, the 
electric dynamo, the electric battery, and it was 
where the law of gravitation was discovered, and 
if any of those in the party had the idea that 
the British went through the daily routine of 
their lives now just as they did in the days of 
Queen Elizabeth, they would be very much mis- 
taken. Finally came the letter ‘‘n,’’ nobility. 
He did not mean nobility of title or place, but 
the essential nobility of the British race, and it 
gave him the greatest pleasure to conclude on 
that note—his appreciation of the hearty welcome 
that had been given to the overseas guests. 
(Applause.) 


A Retrospective and Appreciation. 


The final toast of the evening was ‘ Our 
Host,’’ proposed by the chairman, who first of 
all associated himself with the remarks already 
made by Sir Hugo Hirst in welcoming their 
American friends to this country, and added 
that the London Branch of the Institute of 
British Foundrymen considered it a great privi- 
lege to be the first to receive their American 
friends here in connection with the Congress 
and Exhibition. A few years ago he had the 
privilege of being one of the British delegation 
to the International Conference held in Detroit, 
and he would never forget that visit, nor the 
wonderful cities they saw during their journey 
from New York to Philadelphia, Buffalo and on 
to Detroit, and then to Chicago, Cleveland and 
Pittsburgh ; nor would he ever forget the sincere 
welcome which the British delegation received 
from the members of the American Foundry- 
men’s Association. Nothing could have exceeded 
the kindness with which they were treated in 
every city, and for that reason alone, if for no 
other, he was delighted to see present that even- 
ing so many of their hosts on the occasion of 
their American visit, whom he assured that 
every endeavour would be made by the Com- 
mittee of the Institute of British Foundrymen 
to arrange an interesting programme during 
their stay in this country. In conjunction with 
Messrs. Cook & Son, a tour through the country 
had been planned, and it was hoped that in the 
centres which would be visited there would be 
found much of interest. He feared we could 
never hope to equal the great hospitality that 
was extended to the British delegation in 
America, but we would do our very best to reci- 
procate to the best of our ability. 

Referring to the toast of ‘‘ Our Host,’’ the 
Chairman spoke of the indebtness of the London 
Branch to Sir Hugo in many ways. He had 
been host at the dinner that evening, and made 
it possible for the American visitors to be wel- 
comed in a fitting manner. In addition, he had 
always been a friend of the Institute, and had 
opened his factories to the younger members 
particularly for visits from time to time and, 
finally, he had made a very fine speech that 
evening. A few weeks ago he had the pleasure 

(Continued on p. 399.) 
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Some Recent Developments in Cupola Design.* 


DISCUSSION. 

Mr. J. T. Goopwin said they must congratu- 
late Mr. Neath on his Paper, which had been 
short but very pithy. The Poumay cupola was 
one of a pair exactly alike. They decided to 
take one first and see how it worked, and they 
had made up their minds, from the figures they 
had obtained, to put the other into work as soon 
as possible—in fact, he believed it was well on 
the way. The most important arrangement to 
them at the moment was the temperature con- 
trol. Mr. Neath did not vouch for its accuracy, 
but still he (the speaker) thought sufficient data 
had been collected to prove that it was feasible. 
At any rate, it was so simple, and the cost such 
a small amount, and yet was so important that, 
personally, he should try it. Another important 
item was a definite control of the blast pressure. 
Tuyeres should be controlled by a valve which 
had been properly machined up and adjusted to 
a nicety. The wing valve inside the blast main 
had proved to be effective. The tendency to-day 
in cupola design was to increase the blast belt to 
as large a capacity as possible and make it into 
a receiver. By that means a more uniform pres- 
sure at their tuyeres was instituted. When 
large numbers of tuyeres are present in a cupola 
it might give the impression that there was a 
film of slag in front of some of them. That, 
however, was very deceptive. He had personally 
stood round the Poumay cupola and seen films of 
slag round the holes, but when it was realised 
that the pipes were only 1} in. diameter, if one 
examined a cupola during a period of three or 
four hours’ melting, one would find that the 
film was only suspended, and that the blast was 
going on past it. In reviewing the Poumay 
system, without touching upon the underlying 
principle, it can be stated that quite as good 
results could be obtained by altering ordinary 
cupolas to embody the best methods, and it was 
not necessary to go beyond this country to have 
as efficient a result as one obtained from a cupola 
of that type. 

Mr. J. R. Hype said the cupola always formed 
an interesting subject for any gathering of iron- 
founders. His first impression was that the 
figures claimed for the American cupola were 
very modest; even Mr. Neath was compelled to 
say that there was nothing extraordinary in 
them. One often found that, when they intro- 
duced a new feature into the cupola, the cupola 
received special attention for the first week or 
two, when they could always improve their melt- 
ing ratios. He thought the American cupola 
was on the same principle—when they wished to 
show improved figures, they simply gave it care- 
ful attention, and, like most other things, it 
responded to extra calpe. 

The use of supplementary fuel, such as 
powdered fuel, was distinctly interesting. He 
supposed the main advantage was that such fuel 
was cheap, and the various methods which they 
had seen for applying powdered fuel were cer- 
tainly interesting. He should like to ask Mr. 
Neath if he had heard of the Brackelsberg fur- 
nace, which was now using powdered fuel. Un- 
doubtedly one of the drawhacks to powdered 
fuel was the noise, dirt and dust that the 
grinders made, but there was also no doubt that 
it would considerably reduce a good many of 
their metallurgical charges. Apparatus was 
now on the market in small units suitable for 
applying to the cupola. 

Mr. R. D. Lawrie put in a plea for a simple 
cupola as most foundrymen knew it. He thought 
they would agree with him that some of the 
finest castings in the country were being made 
out of this type. These new features added to 
the cost of melting. As Mr. Hyde had said, they 
could get good figures initially. A fairly good 
melting ratio was one to ten, and he had been 


* A Paper®Bpresented to"the Sheffield Section of the Institute of 
British Foundrymen. Mr. J, T. Goodwin presiding, and*published 
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assured by one of the best-known metallurgists 
in the country that there were more cupolas 
in Great Britain working on a coke ratio of 
nearer one to five than one to ten. 


Steam-Blown Cu 

Mr. G. L. Oxuey said the lecturer had referred 
to a cupola with a water supply. His firm had 
had one, which had steam blown into it about 
25 or 30 years ago. It ran about twelve months, 
and proved a complete failure. It was dis- 
mantled now. He did not know whether ad- 
vances had been made since then, but evidently 
that was not very satisfactory. Mr. Neath had 
also spoken about reducing the blast towards 
the end of the blow. He (the speaker) always 
thought that was a recognised fact. If he saw 
them with full blast on at the end of the blow, 
he would strongly protest. He would tell the 
men that they were blowing the brickwork away. 
It did damage to the lining to keep a big blast 
on, as well as being bad for the metal, when 
blowing down. 

The CHarrMman, replying to remarks that had 
been made about a cupola being attended to for 
the first half-hour and then forgotten for the 
next seven and a-half hours of the day, said the 
cupola shown that night had been in work thir- 
teen months, and the results that had been 
placed before them by Mr. Neath were the re- 
sults of twelve months’ running. The man who 
attended to it had been a cupola operative under 
him for about 19 or 20 years. It had had no 
other attention than his own ability, and the 
results were quite satisfactory, and they had no 
difficulty in maintaining them. 

Mr. NeatH, in reply to the discussion, said he 
agreed with Mr. Goodwin’s suggestion that the 
thermo-couple in the cupola was worth following 
up. He was very interested when he first saw 
the mention of it in 1925, and the investigators 
who did the work followed it up later on by 
practical results. It certainly seemed a useful 
little feature. No doubt it would want much 
experiment on each individual cupola, but the 
results should certainly be comparable and thus 
give a useful control. He had deliberately 
avoided the question of fan versus blower. He 
was not an engineer, and he found that engi- 
neers themselves disagreed on this subject. 

Mr. Hyde had remarked that the claims made 
by the American people were very modest. That 
was quite true. In this country, he thought, 
there were a good many cupolas working quite 
as well if not better than some of the special 
cupolas, but there was much difference in the 
melting conditions. In America they were blow- 
ing all day, with large cupolas giving a serious 
output, and that might be the difference in prac- 
tice between the two countries. 

The Brackelsberg furnace had a_ horizontal 
evlinder and refractory lining, and rotated at 
about one revolution per minute. For malleable 
castings its inventor claimed some wonderful 
results, and these had recently been set out in 
Tae Founpry Trape Journat. There was 
another German furnace, called the ‘ Buess,”’ 
another rotating furnace of which only a few 
details had been published. 

Mr. Hyde had also asked how one obtained 
a reduction of sulphur? The amount of coke was 
less and, therefore, the amount of sulphur was 
less. 

Mr. Lawrie said the Paper was a little too 
theoretical, and he (the author) thought that 
bore out the claims of many people that with 
the old drain pipe they could get good results 
if they only cared to look after it, and that these 
new cupolas, new ideas and developments might 
be satisfactory under some conditions. The con- 
ditions under which he could visualise things 
like that being useful were in foundries working 
all day with a cupola, melting twelve hours a 
day. Then the question of the saving of a few 
pounds of coke per ton became important. But 
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with a foundry where they only blew in the 
afternoon, what were a few pounds of coke if 
they obtained good metal; why run the risk of 
wasters just to save a few pounds of coke? 

Mr. Lawrie also said that he believed more 
cupolas worked on a coke ratio of one to five 
than one to ten. There were, however, many 
cupolas working below one to ten and getting 
excellent results; and by below one to ten he 
meant a coke of consumption of 7 or 8 per cent., 
which was better than the 20 per cent. that 
Mr. Lawrie mentioned. Mr. Lawrie also said 
that those developments were rather expensive. 
That again bore on the point he had already 
referred to. The expense was not always justi- 
fied by the saving obtained if it was only a few 
pounds of coke, unless the cupola was going to 
run continuously all day and they could actually 
work out a balance-sheet figure of a coke saving 
of so many tons or thousands of tons in a year. 

Mr. Oxley, in his remarks, was probably re- 
ferring to what was known as the steam-jet 
cupola, in which they did not blow the blast up 
with a blower but had a steam jet in the top. 

Mr. Oxtey: No; they blew the blast in, I 
think. 

Mr. Neat: I don’t know about that, unless 
it is a development of the old steam-jet cupola, 
which one finds in all the text-books. 

Mr. Neath was heartily thanked for his lecture, 
on the motion of the chairman, seconded by Mr. 
Oxley. 


Use Aluminium Paint on Cruisers. 


Department of the Navy Bureau of Construe- 
tion and Repair General Information Bulletin, 
No. 1-27, outlined results obtained in tests of 
aluminium paint and indicated that it would 
probably be much more widely used in naval 
vessels because of its light weight and excellent 
properties. 

The first important extension of the use of 
aluminium paint was the authorisation in May, 
1927, of its use as a priming coat, in place of red 
lead, on exterior and interior metal surfaces cf 
the ‘Salt Lake City ’’ and ‘ Pensacola.’’ As 
aluminium paint has a tendency to soften and 
blister when continuously submerged or subjected 
to protracted periods of submergences in fresh 
or salt water, its use was not authorised on the 
outer surfaces of the hull below the second-deck 
level or on interior surfaces subject to immersion, 
as in water tanks and bilges. 

The varnish vehicle of aluminium paint will 
not withstand exposure to petroleum products, 
and accordingly aluminium paint was _ not 
authorised for use in fuel-oil tanks. Neither was 
it authorised for use on decks to be covered with 
wood planking. These surfaces cannot be kept 
under observation, and it was not considered 
desirable to use an experimental coating. In 
September, 1927, the use of aluminium paint on 
the ‘‘ Salt Lake City’ and ‘‘ Pensacola’ was 
further extended to include applications as a 
finishing coat for a large number of spaces, such 
as magazines and storerooms. 

Reports from the above vessels indicated that 
aluminium paint, under the conditions of ship 
constructions, was giving as satisfactory results 
as red lead and that it possessed advantages over 
red lead, such as saving in weight, improved 
interior lighting of the ship, more agreeable 
working conditions, greater ease of inspection, 
and better appearance. 

Accordingly the use of aluminium paint has 
recently been authorised for light cruisers 26 to 
31, inclusive, with the same limitations as in the 
case of the ‘‘ Salt Lake City ’’ and ‘‘ Pensacola.”’ 


Mr. Mason, who as announced last week has 
been commissioned by the Australian Government 
to tour Europe and America to study foundry con- 
ditions, is to participate in the forthcoming Inter- 
national Foundry Congress. He is a past-President 
of the Birmingham Branch of the Institute of 
British Foundrymen, 
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Constitutional Diagrams for Cast Irons and 


Quenched Steels. 


By A. L. Norbury, D.Sc. 


(Continued from page 378.) 


The Solidification Process of Medium and 
High-Silicon Grey Irons containing Normal 
(Coarse) Graphite, and the Effect of Graphite 
on the Combined Carbon Content.—The experi- 
mental results summarised in the introduction 
may be explained by means of the constitutional 
diagrams in Figs. 7, 8 and 9, if the following 
assumptions are made. First of all, take the case 
of a molten cast iron containing a large number 
of minute graphite nuclei, sand-cast in the form 
of a 1.2-in. dia. bar and containing, say, 2 per 
cent. of silicon and 3 per cent. of total carbon. 
Such an alloy would commence to solidify along 
the line BC’ in Fig. 8; it would deposit y solid 
solution (finally of the composition E’) along 


Fic. 22.—Larce NETWORK, TYPICAL OF IRONS IN 
Serres A. (Supercootep Fine GRapPHITE 
Type.) CEMENTITE AND PHOSPHIDE WHITE. 
x 25. T.C., 3.02 per Cent.; C.C., 1.29 Per 
Cent.; Si, 1.83 Per Cent.; Mn, 0.02 PER 
Cent.; S, 0.03 per Cent.; P, 0.03 PER CENT. 


the line JE’, and would then deposit coarse 
graphite eutectic of the composition C’. The 
assumption is then made that if the graphite 
has been very finely divided the solution E’ 
would have deposited graphite according to the 
line (E’)(S’)—that is, the equilibrium line show- 
ing the solubility of graphite in y-iron. In the 
case considered, however, the graphite is coarse, 
and it is consequently assumed that the graphite 
nuclei are insufficiently uniformly distributed 
to enable equilibrium to be set up. In other 
words, a condition equivalent to solid super- 
solubility is obtained, since if the graphite flakes 
are coarse the solid solution adjacent to them 
holds carbon in solid solution to the amount 
indicated by the line (E’)(S’), while away from 
the graphite flakes it holds carbon in solid solu- 
tion according to the line ES. Consequently, 
the combined carbon contents of such irons 
approximate to those obtained by solidification 
along the line ES. This has been indicated 
by dropping perpendicular dotted lines from E’ 
showing the solubility of coarse graphite in 
y-iron. This accounts for the fact that one can 
get an almost completely pearlitic matrix with 
coarse graphite flakes, while ferritic-pearlitic 
matrices are obtained with fine graphite flakes. 

On this view, the amount (as well as the distri- 
bution) of the graphite present should deter- 
mine the graphitisation, or otherwise, of the 
combined carbon. This is borne out by the 


higher combined carbon contents of the low- 
total-earbon grey irons, especially the high- 
silicon irons, plotted in Fig. 1. It explains the 


stability of the carbide in steels where graphite 
is absent. 


It also explains the ferrite, then 


pearlite, then ferrite-graphite, decarbonised edge 
found in certain types of malleable iron, as 
shown in Fig. 26. Such considerations could 
also affect determinations of the solid solubility 
of graphite, as, for instance, the positions of 
the lines (H’)(S’) in Figs. 7, 8 and 9, and would 
explain Hanson’s” finding of an increase in car- 
bide stability with a decrease in the total carbon 
content. 

When the line SE is crossed on cooling, second- 
ary cementite is deposited, which will decom- 
pose into graphite under ordinary conditions, 
but if manganese is only present in traces this 
secondary cementite is stable and is precipitated 
along the line SE and finally at the eutectoid S. 


Fic. 23.—Smat~t NETWORK, TYPICAL OF IRONS IN 
Serres B. (Normat Coarse GRAPHITE 
Type.) CEMENTITE AND PHOSPHIDE WHITE. 
x 25. T.C., 2.79 per Cent.; C.C., 1.18 PER 
Cent.; Si, 1.67 Per Cent.; MN, 0.47 PER 
Cent.; S, 0.28 per Cent.; P, 0.03 PER CENT. 


(Figs. 22 anp 23, ETCHED IN Nitric AcID, 
sp. GR. 1.20.) 


In some cases it seems probable (in view of the 
pearlite-like form of the secondary cementite 
with its associated ferrite) as shown in 
Fig. 27, that this secondary cementite is 
not deposited along the line SE. In such 
cases it is suggested that the y-solid solu- 
tion becomes supersaturated with respect to 
cementite, and only deposits it when the con- 
tinuation of the line G(S’)S is crossed and the 
y-iron changes into c-iron, causing the cementite 
to be thrown out of solid solution in the form 
shown in Fig. 27, which may be termed super- 
saturated pearlite. 

The above form of secondary cementite—in- 
stead of the massive crystal boundary form—is 
the one most usually found in grey-cast irons. 

Its presence in steels has also been noted and 
commented on by Portevin.** When this second- 
ary cementite graphitises as it has done in the 
iron shown in Fig. 17, it deposits graphite on 
the eutectic graphite flakes, making them 
coarser and more continuous, and altering their 
typically eutectic formations. Figs. 28 and 29 
show irons practically identical in chemical com- 
position with the iron shown in Fig. 17, with the 
exception that the iron in Fig. 28 contains 
0.72 per cent. of combined carbon, and that in 
Fig. 29 1.18 per cent. of combined carbon. The 
differences in combined carbon are due to in- 
creasing amounts’ of secondary cementite. Con- 
versely, the iron in Fig. 29 contains little or no 
secondary graphite, while the irons in Figs. 28 
and 17 contain increasing amounts of secondary 
graphite. A comparison of the three micro- 
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graphs shows the effect of this secondary graphite 
in coarsening and linking up the eutectic 
graphite. Another reason why the coarse austen- 
ite-graphite eutectic is not often seen in a 
typically eutectic formation is that the graphite 
nuclei necessarily present cause coagulation in 
a similar manner to that shown in the case of 
white irons in Figs. 24 and 25. 

The solidification. process of a 4 per cent. 
silicon iron is explicable in a similar manner 
by reference to Fig. 9. If the total carbon is 
above about 2.8 per cent., the matrix will be 
ferritic, according to Fig. 1, while if below this 
figure it will be pearlitic. This may be explained 
by the effect of the increased graphite content 
on the combined carbon (as indicated above), 
and also by the higher-carbon irons containing 
more eutectic, whose heat evolution on solidifi- 
cation delays cooling, and consequently has an 
action similar to anealing with a resulting de- 
composition of combined carbon. 


Solidification of Irons containing Supercooled Graphite. 
Take the case now of an alloy containing 
3 per cent. of carbon and 2 per cent. of silicon, 


we 


Fic. 24.—Supercootep Eutectic 1n WHITE IRON. 
x 300. T.C., 3.90 per Cent.; Si, 0.63 PER 
Cent.; Mn, 0.03 per Cent.; S, 0.03 Per 
Cent.; P, 0.03 PER CENT. 


sand-cast in the form of a 1.2-in. dia. bar, in 
which graphite nuclei in the melt are absent, 
having been destroyed, for example, by super- 
heating. Such an alloy would commence to 
solidify along the line B(C’), and would finally 
deposit y-solid solution of the composition (E’) 
and fine graphite eutectic of the composition 
(C’). If such an alloy contained only traces of 
manganese the secondary cementite would (as 
above) not decompose into graphite during cool- 
ing to room temperature. Consequently, instead 
of depositing graphite along the line (E’)(S’) 
such an alloy would deposit secondary cementite 
along the line ES and pearlite at the eutectoid 
temperature, or would’ deposit secondary 
cementite similar in form to that shown in 
Fig. 27, when the continuation of the line 
G(S’)S was crossed. 

The microstructure of such an alloy (shown in 
Fig. 30) consists of supercooled graphite- 
austenite eutectic in between primary dendrites 
containing dark patches of secondary cementite 
of the form shown in Fig. 27. The combined 
carbon content of the alloy shown in Fig. 30 
was 1.29 per cent., which agrees fairly well with 
the composition arrived at in the 2-per-cent. 
silicon diagram from the intersection of the lines 
S’E” and C”E”. The other elements present in 
the alloy were total carbon 3.02, silicon 1.83, 
manganese 0.03, sulphur 0.03, and phosphorus 
0.03 per cent. Fig. 16 shows the microstructure 
of an iron practically identical in composition 
with the exception that its combined carbon con- 
tent was 0.62 per cent., due to the presence of 
0.67 per cent. of manganese, which indirectly 
had caused the secondary cementite to graphi- 
tise during solidification. In the iron shown in 
Fig. 16, after the saturated y-solid solution had 
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been deposited at (EZ’), graphitisation occurred 
along the line (H’)(S’), and the solid solution 
deposited graphite on the nearest graphite 


Fic. 25.—Coatescep Evrectic 1n WHITE IRON 
or Srm1tar COMPOSITION TO THAT IN Fig. 24. 
x 300. T.C., 3.91 per Cent.; S1, 0.61 PER 
Cent.; Mn, 0.28 per Cent.; S, 0.13 PER 
Cent.; P, 0.10 per Cent. 


nuclei—that is, on the fine graphite eutectic 
flakes bounding the dendrites, which, it will be 
seen (in Fig. 16), had become coarsened in the 
process. 
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Careful microscopic examination shows that the 
combined carbon content 0.35 per cent. was 
approximately what one would anticipate from 
the relative amounts of ferrite and pearlite in 
the dendrites. (The 0.62 per cent. of combined 
carbon found by analysis was higher, on account 


of the presence of coarse graphite associated with 


pearlite in other areas in the same specimen.) 
Examination under a higher magnification 
showed the presence of a certain amount of 
pearlite in the fine graphite eutectic part of the 
alloy. 

Fig. 18 shows a supercooled graphite structure 
in an alloy of higher silicon content, containing 
total carbon 2.81, combined carbon 0.14, silicon 
4.53, manganese 0.98, sulphur 0.03, and phos- 
phorus 0.03 per cent. 

The alloy crystallised according to the super- 


cooled fine graphite eutectic ; consequently accord- 


ing to the 4-per-cent. silicon diagram (Fig. 9) 
it would finally deposit solid solution of the 
composition E”, which would deposit secondary 
graphite along the line (H’)(S’) until the point 
(S’)—which has a carbon content of about 0.17 
per cent. for 4 per cent. of silicon (according 
to Fig. 9). The alloy would then change from 
y-solid solution into a solid solution, which, it 
is believed, can hold about 0.1 per cent. of carbon 
in solid solution at this temperature. A micro- 
graph of the same alloy (as that shown in 
Fig. 18), etched, is shown in Fig. 31. The black 
pearlite network, by rough calculation, accounts 
for a combined carbon content of 0.04 per cent., 
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ing-curve determinations. The point S, on the 
other hand, is at 0.89 per cent. of carbon, which 
figure has usually been obtained from very slowly 
cooled or annealed steels. 


Fic. 28.—NorMaL GRaApPHITE EUTECTIC WITH 

SECONDARY CEMENTITE PARTLY GRAPHITISED 

IN [RON OF SIMILAR COMPOSITION TO THAT IN 

Fic. 17, EXCEPT FOR THE CoMBINED CARBON. 

x 200. T.C., 2.79 per Cent.; C.C., 0.72 PER 

Cent.; Sr, 1.72 per Cent.; MN, 0.50 PER 

Cent.; S, 0.13 per Cent.; P, 0.03 PER CENT. 

(Figs. 24 ro 28 Picric 
ACID.) 


Fic. 26.—Decarsonisep Epce or MALLEABLE [RON, SHOWING GRAPHITISATION OF PEARLITE BY (G:RAPHITE NODULES. 


When the point (S’), which has a carbon con- 
tent of 0.35 per cent. in the 2 per cent. silicon 
diagram, was reached, no further graphitisation 
occurred, owing to the relatively low silicon con- 


Fic. 27.—Seconpary CEMENTITE IN Form oF 
SUPERSATURATED PEARLITE. Con- 
STITUENT APPEARS AS PartTLy-RESOLVED Dark 
Patcues 1N Fics. 29 anp 30. x 1,000. 


tent, and the low temperature and moderately- 
rapid cooling, and the alloy behaved like a 
0.35-per-cent. carbon steel and crystallised along 
the line (S’)S, with the deposition of a-iron and 
final deposition of pearlite at the eutectoid S. 


consequently the remainder of the combined car- 
bon—namely, 0.14 — 0.04 per cent. = 0.10 per 
cent.—is probably a solid solution. It has 
frequently been observed that crystallisation of 
the eutectic from centres sometimes commences 
according to the supercooled system and finishes 
according to the normal system, the result being 
central areas consisting of fine graphite and 
ferrite, contained in a network of coarse graphite 
and pearlite. 


Constitutional Diagram for Quenched Steels. 

Similar considerations of supercooling and 
supersaturation have been applied to the consti- 
tutional diagram shown in Fig. 15 to explain the 
effects of rapid cooling and quenching on the 
microstructures of steels.* In this figure the 
curve GS represents the temperatures and com- 
positions at which the y-c change would occur on 
very slow cooling or on heating. The curve has 
been produced from S to (K) to indicate tem- 
peratures at which the y-c change would take 
place in supersaturated y-solid solutions. (The 
symbol (K) has been used to identify this super- 
cooled curve to avoid introducing an entirely 
new symbol.) G'S’ (K’ represents a similar curve 
for normal rates of cooling. It will be noted 
that in this case the point S’ is at 0.84 per 
cent. of carbon and 710 deg. C., in agreement 
with values found by Bardenheuer** from cool- 


""* Since writing the present paper, the author's attention ha® 


been drawn to a paper by Hallimond15 in which the supersaturation 
theory of Miers!¢ is applied to the quenching of steels in a somewhat 
similar manner. 


x 100. 


Fic. 29.—NormaL GrapHite WITH 
SECONDARY CEMENTITE NOT GRAPHITISED IN 
Iron oF SrMILaAR COMPOSITION TO THOSE IN 
Fics. 17 anp 28, EXCEPT FOR THE COMBINED 
Carposx. x 200. T.C., 2.79 per Cent.; C.C., 
1.18 per Cenxt.; Si, 1.67 Per Cent.; MN, 
0.47 per Cent.; S, 0.28 per Cent.; P, 0.03 
PER CENT. 


Similarly, the curve G’S’(K”) represents the 
depression of the y-2 change by rapid cooling. 
such as oil-quenching. This supercooling, conse- 
quent on rapid cooling, refines the pearlite struc- 
ture so that troostitic pearlite is obtained. This 
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refining action due to supercooling may be 
likened to that assumed for the austenite- 
graphite eutectic. Alloys to the left of the point 
S contain ferrite plus troostitic pearlite, while 
alloys to the right will contain troostitic pearlite 
plus cementite. Supersaturation is also indi- 
cated, as above. The temperature 620 deg. C. 
for the line S”K” is taken from the work of 
Portevin and Garvin,** who found that rapidly- 
cooled steels which exhibited a change point 
ahove this temperature contained troostitic 
pearlite, while steels in which the change point 


Fic. 30.—SuperRcooLep GRAPHITE EUTECTIC WITH 
SECONDARY CEMENTITE NOT GRAPHITISED IN 
Iron OF SimitaR Composition To Fic. 16, 
EXCEPT FOR THE COMBINED CARBON. xX 200. 
T.C., 3.02 rer Cent.; C.C., 1.29 PER CENT. ; 
S1, 1.83 per Cent.; MN, 0.03 PER CENT.; 
S, 0.03 per Cent.; P, 0.03 per CENT. 


was suppressed below this temperature had 
martensitic structures. 

The curve GS” (K’’) represents the lowering 
of the y-c change due to very rapid cooling, 
such as water-quenching. The point G”’ has 
been placed at 685 deg. C., in view of the work 
of Hanemann and _ Schrader,*” who found 
that, however rapidly pure iron was cooled, 
the y-2 change could not be further depressed. 
The same authors found that for hyper-eutectoid 


Fic. 31.—Tur Same Specimen as Fic. 18, snow- 
ING PeEaRLITE Network (Biack). x 26. 


carbon steels the change was suppressed to about 
300 to 400 deg. C. (average, 350 deg. C.) if 
martensitic microstructures resulted. The car- 
bon content of the y-solid solution at 350 deg. C. 
will presumably be considerably less than 0.89 
per cent., since the known part of the curve 
ES shows that the solubility decreases systemati- 
cally with a decrease in temperature. The curve 
ES has consequently been extrapolated as shown 
in Fig. 15, and at 350 deg. C. the solid solu- 
bility has been given a value of 0.6 per cent. 
of carbon. This value has been deduced from a 
consideration of the microstructures obtained by 
Hanemann and Schrader on water-quenched 
steels of various carbon contents between 0 and 
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1.6 per cent., which have been interpreted as 
showing the presence of ferrite and martensite 
in water-quenched steels containing carbon below 
0.6 per cent., and of martensite plus cementite 
in steels containing more than that amount of 
carbon. 

It is assumed that in martensite the y-a change 


has taken place at such a low temperature that 


the carbon atoms have not been able to move 
and coalesce, and consequently remain atomically 
dispersed. If it were possible to suppress the 
y-2 change completely in low-carbon steels, un- 
saturated austenite would result. In_ high- 
carbon steels it is possible to suppress the change 
more or less completely, and austenite plus 
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needles of cementite or supersaturated austenite 
are then obtained. If chromium, manganese, or 
certain other elements are alloyed with steels 
they lower the temperature of the y-o change, 
consequently slower rates of cooling are sufficient 
to give structures similar to those obtained in 
carbon steels with quicker rates of cooling. Car- 
bon, by lowering the y-c change, acts in a similar 
manner, and facilitates quenching. 

The above explanation differs from that given 
by Hanemann and Schrader, who postulated the 
existence of e- and »-irons; they constructed an 
equilibrium diagram for temperatures below the 
normal eutectoid temperature, in which they 
indicated by means of phase lines the tempera- 
tures and compositions over which these e and 4 


phases are stable. 
Summary. 

Constitutional diagrams have been constructed 
for iron-carbon alloys containing 0, 2, and 4 per 
cent. of silicon, respectively. In these diagrams 
both normal and supercooled systems have been 
shown for the austenite-graphite eutectic and 
for the austenite-cementite eutectic. Grey irons 
have been assumed to crystallise according to the 
normal graphite-austenite system when graphite 
nuclei are present in the melt. Such irons con- 
tain coarse graphite flakes and tend to be pearl- 
itic. Conversely, when graphite nuclei are 
absent, supercooling occurs, and the graphite is 
deposited in the form of exceedingly fine flakes 
which tend to be associated with ferrite. In the 
case of white irons, it has been assumed that 
nuclei cause the precipitation of small amounts 
of graphite eutectic, which in turn cause the 
precipitation of white iron eutectic at the maxi- 
mum possible temperature and with consequent 
coalescence. In grey irons, the tendency for 
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coarse graphite to be associated with pearlite, 
and fine graphite with ferrite, has been ex- 
plained by assuming that the y-solid solution 
adjacent to the graphite flakes holds carbon in 
solid solution according to the (lower) solid 
solubility of graphite, while that away from the 
graphite flakes holds carbon in solid solution 
according to the (higher) solid solubility of 
cementite. Consequently, the coarser and the 
fewer the graphite flakes, the higher the per- 
centage of carbon in solid solution. The tem- 
peratures and compositions in the 0, 2, and 4 
per cent. silicon constitutional diagrams have 
been estimated in most cases from existing data. 
The lowering of the change points in steels due 
to quenching has also been represented in a 
constitutional diagram as a form of supercooling. 

The micrographs were taken by Mr. L. W. 
Bolton, and the analyses were carried out by 
Mr. C. Rowley. The author thanks the Council 
of the British Cast Iron Research Association for 
permission to publish this Paper. 


An Anglo-American Reunion Banquet. 
(Continued from p. 394.) 


of listening to one of our best-known labour 
leaders, Mr. Frank Hodges, who was bold enough 
to make the statement that in these days in- 
dustry is bigger and of more consequence than 
politics. He had thought that over a good many 
times, and he was not quite sure that he could 
go so far, but, after listening to Sir Hugo's 
speech that evening, the thought had passed 
through his mind that some of our industrial 
and labour leaders have a far better under- 
standing of world problems than our politicians. 
Defining Industry, Trade and Finance. 

Sir Huco Hirst, who, on rising to reply, was 
given a most hearty welcome, said he really had 
done nothing to deserve the cordial reception the 
toast had received. He had no desire to make 
another speech, but what had just been said 
tempted him to say a few more words. The 
chairman had referred to industry. On a 
recent occasion, when Sir Harry Segrave came 
back from America and was entertained at 
dinner, some 400 people were present to do him 
honour. Owing, perhaps, to the notoriety which 
he himself had received for the reasons he had 
already explained, he was asked to make a speech 
to a company including many industrialists, a 
great many merchants and, to his horror, a great 
many financiers, and, as he thought the financiers 
would chaff him if he spoke on finance, it 
occurred to him that a definition of industry he 
had once given might prove interesting. He 
defined it as ‘‘ Industry is the combined effort 
of brain, labour and capital to create values 
from raw material.’’ Brain came first, because 
it agitated the human body; labour came next, 
because there was no capital when the first 
attempts were made; and capital came last, be- 
cause it was accumulated savings. Then he had 
to define trade, and he had said, ‘‘ Trade is an 
exchange of values.’’ ‘‘ What about finance? ”’ 
somebody shouted at the dinner to Sir Harry 
Segrave, and he had given the reply that, “ If 
trade is the exchange of values, finance is the 
art of making values look bigger.’’ (Loud 
laughter and applause.) 

In conclusion, Sir Hugo Hirst expressed the 
hope that the visitors would have a real, good 
time during their travels through our small but 
delightful country, and assured them that any- 
thing which could be done to assist them in their 
enjoyment and studies would be done with the 
utmost willingness. 

Sir Hugo had been received with the singing 
of “ For He’s a Jolly Good Fellow,’’ and at the 
conclusion of the speeches the company, before 
dispersing, joined hands in singing ‘‘ Auld lang 
syne,’’ and finally sang the National Anthem. 

An excellent musical programme was provided 
by Mr. Frederick West, Miss Murial Farquhar- 
son and Mr. Kit Keen, the musical director and 
accompanist being Mr. Harry Carver. 
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The Use of Scrap in Grey Iron, Malleable and 
Electric Steel Mixtures. 


By E. K. Smith* and F. B. Riggan,* Birmingham, Ala. 


Changing conditions bring new _ problems, 
which have to be met in one way or another, 
and the use of scrap in mixtures is a problem 
which confronts every iron and steel foundry 
to-day. Every furnace has to consume a propor- 
tion of scrap, ranging from a moderate amount 
of remelted gates, etc., up to the 100-per-cent. 
scrap mixture sometimes used. And everywhere, 
closely connected with the scrap question, is one 
of greater importance: How to maintain a 
steady improvement in the quality of the manu- 
factured product? We are all familiar with 
the striking betterment in the characteristics 
of American malleable castings during the past 
ten or fifteen years, and with the remarkable 
results in the steel-casting field. More recently 
the metallurgy of grey iron has been studied, 
both from practical and theoretical sides, and 
great improvements have resulted. 


Use of Scrap and Quality of Product. 

The use of all kinds of scrap, whether foundry 
gates or bought material, requires more care 
than does the melting of pig-iron, but it is an 
interesting fact that many of the improvements 
in quality have been accompanied by carefully 
regulated use of scrap in the mixtures. A classic 
example of this is David McLain’s advocacy of 
the use of steel in cupola mixtures. More lately 
the German Lanz and Thyssen-Emmel pearlitic 
grey irons have been brought forward, together 
with several patented products, most of which 
have very considerable merit. And almost with- 
out exception, these improved irons depend to 
a great extent on the use of scrap in their 
mixtures, particularly steel scrap. 

During recent years engineers have demanded 
stronger and more uniform metals. At first the 
toundries asked for better pig-iron, but the best 
of pig would not give much more strength. Then 
they looked to their melting equipment, and 
made some decided improvements, but still with- 
out any great increase in the strength of their 
product. Finally, the use of steel and other 
scrap in their mixtures was turned to, but with 
considerable reluctance, as most foundrymen can 
recall some disastrous experiments with the use 
of scrap. Either the sulphur gradually became 
too high, or the castings had blow-holes, or the 
iron “* had no life,”’ or some other serious trouble 
plagued them, until they went back to a straight 
pig-iron mixture. (It is well to keep in mind 
that poor scrap, or good scrap wrongly used 
can cause every kind of foundry trouble.) ; 

After some years of work in America and else- 
where, rules and precautions for melting scrap 
have been worked out, so that to-day metal can 
be regularly produced with physical properties 
far surpassing the old standards. 

When using considerable proportions of low- 
carbon material in any mixture, it is, of course 
absolutely essential that furnace conditions be 
first class, that all charges be weighed, and that 
melting conditions are as nearly standardised as 
is possible. 


In the past, varying amounts of cheap scrap 
were thrown into the mixture by some foundries 
for the sole purpose of reducing costs—with 
disastrous results. To-day the maintenance of 
quality often calls for the use of scrap, while 
the saving in mixture costs is small, owing to 
the slight difference between the price of good 
serap and pig-iron. The first thing to know is, 
what is the best metal for the desired casting; 
then what type and proportion of certain raw 
materials will give the required results? 


* Metallurgist and Associate Metallurgist, respectively, Stockham 
Pipe & Fittings Company, Birmingham, Ala., U.S.A. 


Charles P. Perin’ stated that there are known 
iron-ore deposits amounting to 33,000,000 ,000 
tons, and 99,342,000,000 tons possible deposits. 
He estimated that in 76 years all known ore will 
be gone. He stated also the well-known fact 
that cheap iron is absolutely essential to our 
civilisation. It would be difficult to imagine 
the state of civilisation if it were not for that 
most important property of iron, namely, 
magnetism. 

We must use scrap, whether we want to or 
not. The salvage of iron material is inevitable 
it is an economic necessity. Fletcher’ says: 
‘“To each country whose interest in ferrous 
metallurgy is vital, the scrap problem becomes 
one of national importance.” 

The total ferrous scrap produced in America 
is stated to be about 20,000,000 tons yearly. As 
every ton of scrap saves two tons of ore, the use 
of scrap in that country alone saves yearly 
40,000,000 tons of their diminishing ore reserves. 

The amount of scrap produced is continually 
increasing. Engines, pipe, automobiles and 
other equipment are continually being replaced 
by more modern machines. In the automotive 
field alone about a million cars are scrapped 
yearly, with an average of about a ton of metal 
in each. This great supply of raw materials 
would be available for foundry use if it could be 
had in suitable form. 


Sorting of Scrap. 

In order to use scrap safely in the foundry, it 
is necessary to have it properly sorted. The 
railways have accomplished pioneer work on the 
salvage of scrap. Trucks of sorted cast scrap, 
and of short rails, have established a standard 
for the whole market. The scrap now avail- 
able is far better than that of ten years ago, 
and there is yet room for improvement. 
Fletcher, in his A.F.A. (1925) Exchange Paper, 
states: ‘‘ The disposal of scrap cannot be 
allowed to remain in the hands of distributors 


who are careless and often ignorant of- the 
scientific importance of the problem.’’* Mixed 
scrap is a constant source of trouble. There is 


no economy in using poorly-sorted scrap, no 
matter what the price, for difficulties are sure to 
follow. More and more iron products are being 
sold under specifications, and it is only under 
specification that the scrap-metal industry will 
come to its own. 

Specifications. 

During past years several sets of specifications 
Lave been drawn up by purchasing agents, by 
railways, and by scrap dealers. All this has 
been a step in the direction of better scrap, but 
many dealers have not been in favour of these 
varied specifications, so their use has been 
limited. For the good of the scrap industry a 
general specification is necessary. Such a specifi- 
cation has been drawn up by meeting of “ pro- 
ducers, dealers, consumers and Government 
agencies,’’ and is embodied in “‘ Classification of 
Iron and Steel Scrap ’’* issued by the Depart- 
ment of Commerce, American Bureau and 
Standards. 

This classification of scrap is a very great step 
towards the safe use of waste metals, and that 
the sooner it is generally adopted, the better it 
will be for the scrap industry, and for the iron 
and steel trade in general. It covers in every 


1 “ |ron Trade Review,” p. 1568, December 11, 1924. 

<Transactions A.F.A.; Vol. 33, p. 31, 1925. 

5 Transactions A.F.A.; Vol. 33, p. 30, 1925. 

4 This may be obtained by sending ten cents to the Supt. of 
Documents, Washington, D.C., U.S. Printing Office, asking for 
Simplified Practice Recommendations R 58-28, 
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particular the requirements of blast furnace, 
acid and basic open hearth, electric furnace, 
grey iron and converter. It covers the disposal 
of practically every kind of scrap which the 
dealer may have to handle, including borings and 
turnings, burned iron, scale, old annealing pots, 
etc., as well as the standard grades, sorted 
according to size and weight. 


To illustrate the need for such general speci- 
fications, it may be well to mention some specific 
instances. A truck of cast scrap arrived, the 
great bulk of which consisted of broken heavy 
machinery, the pieces averaging about 250 lbs. 
each. The local specification called for nothing 
over 150 lbs. On investigation it appeared that 
the truck had been bought on the local specifi- 
cation of 150 lbs., but, as the dealer was short 
of this grade, he bought a truck from a neigh- 
bouring city, where 250 lbs. was accepted as 
No. 1 Cast. This wagon had to be rejected and 
reconsigned, with a loss for all concerned. A 
generally accepted specification would have 
prevented this. 

A case where the railway specification saved 
an argument was instanced when a truck-load 
of all-steel angles was received, and on examina- 
tion was found to contain a good deal of old 
high-phosphorus wrought iron. The dealer and 
railway inspector examined the material, and 
reconsigned it without argument, which would 
not have been the case had there been no 
specification. 

One important point, which is often neglected, 
is for the purchasing agent to hold the dealer 
strictly to any specification that has been agreed 
on. In one case the purchasing agent per- 
mitted the dealer to ship two car wheels in a 
truck of cast scrap. The next wagon contained 
six wheels, and the third truck 36 wheels. 

A good way to handle wagon-loads containing 
a few pieces of poor material is to lay the worst 
to one side, and insist on the dealer coming to 
inspect them. This does not cause him any 
financial loss, but in a short time the word pene- 
trates his yard that poor material will not be 
accepted—and quality improves. Manlove* sug- 
gests the employment of impartial weighers and 
inspectors of scrap. If not too expensive, such 
a system would result’ in far better scrap-sorting, 
and would be of especial benefit to the small 
foundry. 


Scrap for Grey Iron Mixtures. 


The grey-iron foundryman has a wide field of 
scrap to choose from, much of which can be used 
to benefit his mixture. Some of the common 
grades are considered below. 

Steel.-_Usual analysis: —C, 0.20; Si, 0.05; S$, 
0.04; and P, 0.04 per cent. Melting of steel 
resolves itself into having proper cupola prac- 
tice and good steel. The bed must not be very 
low, and sufficient coke must be used for super- 
heat (7 to 1 is a common ratio). Much trouble 
comes from the use of steel which is too thin or 
too thick. Table I gives a possible guide for 
steel on various sized cupolas : — 


TaBLE I.—Steel Scrap. 


Inside Thickness. In. Max | Max. 
dia. length wt. 
In. Max. | Min. In. | Lbs. 
48 1 } 24 | 50 
60 2 t+ | 36 75 
72 3 . | @ | 100 
90 4 + | 6 | 1650 


Malleable Scrap.—Usual analysis:—-C, 2.00; 
Si, 0.75; Mn, 0.30; S, 0.090; and P, 0.15 per 
cent. This material is not popular in the grey- 
iron foundry, :nainly because of its high sulphur, 
and because the agricultural grades are often 
badly rusted. 

Cast Secrap.—This is used mainly to cheapen 


5 Serap Metals,” Manlove and Vickers; Penton Publishing 
Company, Cleveland. 
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the mixture. Table IT shows approximate limits 
of scrap for various sized cupolas :— 


II.—Cast Scrap Sizes for Cupolas. 


~ Inside | Thickness, In. | Max. Max 
dia. | length, wt. 
In, | Max. | Min. | In. | Lbs. 
60 6 | 3 36 150 
72 | 6 | 3 48 150 
90 8s | 2: | 6 | 200 
Table III gives some analyses of common 


grades of cast scrap. Truck-load lots of the 
various kinds usually analyse fairly near these 
figures :— 


Tas.e III.—Analyses of Some Common Grades of Cast 


Scrap. 
| c | s | Mn | 8 | P 
Machinery 3.50 2.00 | 0.80 | 0.090) 0.60 
Railway .. ..| 3.25 | 2.00 | 0.80 | 0.090) 0.50 
Agricultural | 0.70 | 0.090| 0.70 
Stove plate | 3.75 | 2.50 | 0.55 0.070| 0.95 
Truck wheel | 3.50 | 0.65 | 0.50 | 0.080| 0.35 


Another item to be disposed of is gangway 
shot and screenings. When these are less than 
1 in. in size, it is often cheaper to sell to a 
dealer for blast-furnace use than to risk getting 
dirty or oxidised metal. 

All the usual precautions of cupola practice 
apply doubly when using much scrap in mixture. 
In particulars:—(1) Use no poor scrap of any 
kind, especially oversize or thin; (2) use no very 
dirty or rusty scrap; (3) break up all flat plates 
which might obstruct blast; (4) every charge 
level, and covered with coke; (5) keep slag 
liquid, and use flux if necessary; (6) charge steel 
first, then pig, then scrap; (7) if a large lump 
of scrap must be melted, place enough coke 
under it, so that it will not sink down into 
bed coke ; and (8) if melting whole motor-cylinder 
blocks, be sure to allow for the steel they con- 
tain. A typical four-cylinder complete engine 
contained:-—Cast iron, 149; steel, 57; brass, 
1.6; and Babbitt, 1.2 Ibs. 


Experimental Mixtures. 

Varying Percentages of Scrap.—In order to 
obtain a comparison between mixtures with 
varying amounts of scrap, a series of charges 
were run, with scrap varying from 25 to 
100 per cent., the balance being pig-iron of 
silicon 2.25 per cent. The scrap in each charge 
consisted of equal parts of automobile, pipe and 
radiator. The results are given in Table IV :— 


TasLz IV.—Variation of Analysis with Varying Scrap 


Per Cents. 

25% | 50% 75% | 100% 
scrap. | scrap. | scrap scrap. 
T.C 3.24 | 3.51 | 3.51 | 3.55 
Gr 2.35 | 2.45 | 2.65 | 2.40 
CC. 0.89 1.06 | 0.86 | 1.15 
Si 1.50 | 1.44 | 1.80 | 1.90 
Mn 0.400 | 0.540 | 0.500 | 0.440 
8 0.090 | 0.128 | 0.130 | 0.140 
a 0.73 | 0.76 | 0.72 | 0.68 
Brinell No. 207 | 212 | 207 | 223 

Transverse | | 
strength ..| 3,400 | 3,700 | 3,900 | 3,750 
fensile .. | 29,900 | 33,100 | 28,400 | 28,000 


_ Unetched micrographs showed no difference 
in structure through mixtures with 75 per cent. 
scrap, but in the all-scrap mixtures there appear 
to be some inclusions, possible oxides, and grain 
is finer. Etched samples showed little change 
until 100 per cent. scrap was reached. Increas- 
‘ng amounts of scrap in mixture had little effect 
on physical properties, and but little on analysis, 
except to raise sulphur. Hardness increased 
slightly with increased scrap. 

This series of experiments tends to show that 
the proportion of scrap in the mixture does not 
have much effect on physical properties on the 
first melt, regardless of what raw materials went 
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into the mixture. It must be kept in mind that 
such high percentages of scrap would be impos- 
sible for most actual foundry mixtures, as the 
return scrap would shortly raise sulphur above 
the danger point, unless this was removed in 
some way. 
Effects of Borings, Tin, Zinc and Burned Material. 
In order to find the exaggerated effect of bor- 


ings, tin, zinc and burned material, the experi- 
mental heats of Table V were carried through : — 


TABLE V. 
| 
| No. No. 2 | No. 3 No. 4 
a | all all scrap, all serap 
borings. | 5% tin. 5% zinc. 
T.C. o* .-| 3.03 | 3.00 | 3.40 | 3.54 
Gr i a 1.95 | 1.80 | 2.40 | 2.85 
C.C. , 1.08 | 1.20 1.00 0.69 
Si 1.80 1.45 1.90 
Mn | 0.27 | 0.27 | 0.32 | 0.33 
O.115 0.147 0.092 0.098 
..| 0.714 0.708 0.462 0.520 
Brinell No. “ 228 241 228 | 179 
Tensile strength, | | | 
tons per. sq.in.| 9.82 9.91 11.47 | 11.92 
Transverse 
strength, tons | 1.875 | 0.982 | 1.049 | 1.089 


Micrographs of castings melted from burned 
material show a large number of small inclu- 
sions, although physical properties were not very 
bad. These small inclusions are invariably a 
sign of poor iron, together with the lowered car- 
bon and manganese, indicating oxidised metal. 
No burned material should be used in any 
foundry mixture, it being only suitable for blast- 
furnace use. 

Micrographs of bars melted from all borings 
showed a large number of small inclusions, simi- 
lar to the burned material, but worse. This 
simply confirms practical experience with the use 
of borings, which are produced in large quanti- 
ties in many shops. Some cases are reported 
where borings are successfully charged in wood 
or metal containers, but the general experience 
shows that melting of borings in the cupola in- 
variably results in trouble, mostly from shrinks, 
‘‘dead iron’’ and other manifestations due to 
oxidised metal. There are a number of cases 
where borings have been compressed by very 
high pressures into briquettes, which are almost 
as solid as pig-iron, and which are said not to 
cause oxidation. The place for borings is the 
blast furnace or electric furnace. 

The object of mixtures containing tin and 
zinc was to determine whether a small amount 
of tinned or galvanised scrap, such as is fre- 
quently received, would have any possible detri- 
mental effect on grey iron, under usual con- 
ditions. In order to make the _ conditions 
extreme, the mixtures were 100 per cent. scrap 
grey iron, and both tin and zine were added in 
ladle, as well as in charge. In spite of these 
conditions, little effect was found on analysis, 
or on physical properties. Micrographs showed 
typical fractures, with no signs of inclusions. 
In ordinary practice, the zinc probably volatilises 
before it reaches the melting zone. It seems 
very probable that tinned, or galvanised 
materials, in any ordinary amounts, would have 
no effect on quality of cast iron. 


Typical Scrap Mixtures—Grey Iron. 

In considering any scrap mixtures, one point 
cannot be over-emphasised—provision must be 
made for mixing the iron as it melts. Where 
the cupola is tapped out periodically, the 
crucible should hold at least a charge. If a 
mixing ladle is used, with continuous pour, the 
ladle should hold at least a charge. Larger 
ladles mix better, but too much heat is lost. 

In grey iron mixtures, a wide range of scrap 
is available, depending on the characteristics 
of the castings required. In a foundry pro- 
ducing 30 per cent. scrap to be remelted, the old 
method was to add 70 per cent. of suitable pig- 
iron, the resulting casting having open grain, 
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and moderate strength. Under present condi- 
tions, a stronger, closer-grained iron could be 
obtained, at slightly lower cost, by the charge 
shown below :—Remelt, 30; pig, 50; No. 1 cast 
scrap, 15; and steel scrap, 5 per cent. This 
gives fluid iron with physical properties of 
12.5 tons per sq. in. tensile strength and 
1.52 tons per sq. in. transverse strength. 
Meissner* reports similar results using a 
regular mixture with no steel, giving tensile 
9.375 tons with transverse .982 ton. A different 
mixture, containing 20 per cent. steel, gave: 
Tensile 18.52 tons and transverse 1.92 tons. 
Most of the high test cast irons depend on 
the use of steel scrap, which has a decidedly 
beneficial effect on strength. A great part of 


_this is due to the reduction in carbon and phos- 


phorus. Steel picks up from 2.75 to 3.00 per 
cent. carbon in melting, reducing carbon in the 
casting accordingly. Its use gives a better iron 
with closer grain—or smaller flakes of graphite. 
Hurst quotes Wheeler’ as stating that tensile 
strength increases .893 ton per sq. in. for each 
5 per cent. of steel added. Steel in the mixture 
strengthens iron in two ways—by reducing 
carbon, and by producing higher temperatures, 
with resulting good effects.* 

Steel can be melted in the cupola in any pro- 
portion up to 100 per cent., methods of pro- 
cedure being well known.’ 

An ordinary mixture for all-steel melting is 
given by Hudson,”® with steel 2,240 lbs., ferro- 
manganese (80 per cent.) 16 Ibs., ferro-silicon 
(50 per cent.) 60 Ibs. 


Scrap in Malleable Mixtures. 


Scrap available for malleable practice, either 
air-furnace or cupola, is limited practically to 
two items—steel and malleable scrap. 

Steel.—Steel should not be thinner than } in. 
and should be free from castings and forgings, 
owing to possibility of contamination from 
alloys. Most of the alloys have a marked effect 
on a malleable anneal, either accelerating or 
retarding graphitisation. Probably the most 
feared is chromium, a very small percentage of 
which will completely prevent the malleable 
anneal. The importance of avoiding alloys 
cannot be overestimated. For this reason, such 
scrap as steel rails, ‘‘3 ft. and under,’’ and 
short ‘‘ I ’’ beams, crop ends, etc., are preferred. 

Even when using steel rails there is danger 
of alloys; chromium is sometimes found. Points 
and crossings of manganese steel may get in rail 
scrap. These may contain 15 per cent. manga- 
nese and would cause very high manganese in 
castings. Light or rusty steel is unsuitable for 
malleable use owing to oxidation. In_ the 
cupola, large steel plates should not be used, as 
they obstruct the blast, and cause ‘‘ hang-ups.”’ 
Punchings are bad, as they drift down between 
charges and cause erratic melt. In using any 
scrap, care must be taken not to include cast 
iron, as the high phosphorus would cause trouble 
in galvanising or anneal. 

Malleable.—Malleable scrap may be safely 
melted in air furnace or cupola, but if any large 
proportion is used, desulphurisation with soda 
ash will probably be necessary. Agricultural 
scrap is often too rusty for safe use, and in 
spite of its lower price is no economy, unless 
it can be inspected prior to purchase. Railway 
malleable is usually of uniform size, and not too 
rusty and commands a good price. One pre- 
caution to be observed in using malleable scrap 
is to look for castings which are made of grey 
iron and steel as well as malleable. Grease 
boxes are made in both malleable and cast iron. 
When malleable scrap comes direct from the 
railway yard, the sorting is accurate, but often 
cars are bought and scrapped by local yards, in 
which case a number of grey-iron boxes may be 
mixed with the malleable, which might cause 
serious trouble. As a rule the grey-iron castings 


6 “Foundry,” p. 229, March 15, 1928. 
7 “ Foundry Trade Journal,’’ p. 257, March 24, 1927. 
-F.A. Transactions ;PJennings ; Vol. 34, p. 1011, 1 
1” “ Foundry,” p. 867, November 1, 1926, | — 
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can be separated by inspection, as they have a 
heavier section than the malleable. Sprues must 
be remelted and are much better if freed from 
sand. They should be melted each day. Buying 
a truckload of scrap used to be a gamble, as 
almost any analysis could be found in the cast- 
ings. To-day most of the malleable is made 
according to uniform practice, and practically 
all malleable scrap has a similar analysis. 

In the air furnace malleable scrap can be used 
in moderate amounts, but the percentage of sul- 
phur in the castings must be closely controlled. 
Steel can be used only in small amounts, as 
carbon would be too low, unless the metal is to 
be recarburised. Rusty scrap will reduce silicon 
and manganese. A typical malleable air furnace 
mixture follows: —Sprues, 45; pig, 40; malleable 
scrap, 10; and steep scrap, 5 per cent. 

Scrap for cupola malleable must have the same 
characteristics as for the air furnace. Cupola 
mixtures are flexible, as the steel takes up about 
2.7 per cent. carbon from the coke. During 
the past ten years the quality of both air furnace 
and cupola malleable has shown a great increase 
in strength and reliability. To-day uniform 
high-test malleable is being made both in air 
furnace and cupola. Owing to the close limits 
great care must be taken in choosing scrap for 
malleable mixtures. Every wagon-load should 
be inspected and analysed. 


Scrap for Electric Steel Mixtures. 

Steel scrap is the basis for all electric steel 
mixtures. The acid process requires very high- 
grade scrap. It must be of small size to pass 
the furnace door, and must not be too heavy 
for a man to handle. Sulphur and phosphorus 
should be slightly lower than is required in the 
castings; usually both should be under 0.04 per 
cent. 

It is convenient to have a stock of high-carbon 
scrap, such as springs with about 1.00 per cent. 
carbon, as the bulk of the scrap will be low 
carbon—about 0.20 per cent. In the acid pro- 
cess the steel scrap must not be too rusty. 
Material under } in. thick is likely to be badly 
rusted, and will be too bulky to get much weight 
in the furnace. 

Steel scrap for the basic electric process is 
more easily obtained. A little rust does no 
harm and sulphur and phosphorus do not have 
to be kept to such low limits in the scrap, as 
both of these are greatly reduced in this process. 
Both electric furnaces use punchings, clippings, 
bar ends, heavy turnings, ete. Light turnings 
sometimes give trouble. The use of scrap con- 
taining alloys depends on whether these would 
be objectionable in the castings. 


Scrap for Electric Grey Iron. 

The electric furnace is suited for melting grey- 
iron borings, and other low-priced materials 
from which high-test grey iron can be produced 
by the addition of ferro-silicon and ferro-man- 
ganese."' In certain parts of America scrap is 
available in large quantities, but pig-iron is 
very costly. In such locations scrdp and borings 
can readily be used for the electric production 
of grey iron. The electric furnace will show de- 
velopment where power costs are low, and by 
desulphurising will make first-class castings out 
of otherwise useless material. 


Desulphurisation in Relation to Scrap Use. 

The economic situation of Germany forced the 
use of large quantities of scrap in her furnaces, 
with the usual effect—that sulphur began to 
increase. A solution of this problem was effected 
by the well-known work of Dr. Walter on alka- 
line slags. Several years ago the alkaline pro- 
cesses were introduced in this country, and are 
widely used at present. There seems to be some 
disagreement as to all the reactions, but in 
general sodium carbonate is placed in contact 
with molten iron, the carbonate decomposing at 
this temperature. The sodium combines with 


“ JronfAge,”’ p. 1359, November 29, 1928, 
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the sulphur in the iron, forming sodium sulphide, 
which remains in the slag. 

As a rule, the fused form of sodium carbonate 
is used, @.it comes in small bricks, which are 
easy to dle. (The powdered form is some- 
times us in closed containers.) Each brick 
weighs 2 lbs., and the required number is thrown 
on each charge with the limestone in the cupola. 
The main effect is to make a more fluid slag, 
which helps clean the scrap as it approaches 
the melting zone. Apparently the alkaline slag 
reacts with oxides in the charge, and at the same 
time reduces the amount of sulphur absorbed by 
the iron. 

Final desulphurisation takes place after the 
iron has run from the cupola, and has been 
separated from the cupola slag. For this final 
slag soda ash is used, either on a mixing ladle 
or in a forehearth. The slag usually absorbs 
from 10 to 50 per cent. of the sulphur present, 
according to amount of soda ash used and time 
it is in contact with iron. Results reported on 
malleable air-furnace practice and on open hearth 
indicate a reduction of sulphur and possible 
absorption of included oxides. 

As a check on structure of desulphurised and 
untreated irons, two experimental heats were 
run using all-scrap mixtures of practically iden- 
tical composition. The results are outlined in 
Table VI:— 


TasLe VI.—Effect of Soda Ash on all Scrap Miztures. 


Desulphu- | Not desul- 
rised. phurised. 
C, per cent. a aed 3.20 | 3.55 
Si, per cent. “a oa 1.45 1.90 
Mn, per cent. ee eel 0.30 0.44 
S, per cent. .. vis 0.070 | 0.140 
P, per cent. ee oo 0.50 0.68 
Brinell No. .. 196 | 223 
Transverse strength, lbs. . .| 3,900 | 3,750 
Tensile strength, lbs. persq. | 
in. 34,000 28,000 


The former heat, with great excess of soda 
ash, showed 50 per cent. reduction in sulphur, 
with probable reduction of silicon. Microphoto- 
graphs showed normal structure, unetched and 
etched. There are less inclusions than might be 
expected with 100 per cent. scrap mixture, so 
there is a strong probability that the alkaline 
slag removes inclusions to some extent in the 
process of desulphurisation. 

As it is imperative to keep sulphur content of 
any mixture under control, some process of de- 
sulphurisation must be used, if the mixture 
carries much high-sulphur scrap. For this pur- 
pose the soda-ash process has advantages. Sul- 
phur can be even more completely removed in 
the basic electric-furnace process by absorption 
in slag. Some sulphur can also be removed by 
means of manganese. 


Other Uses of Scrap. 


Probably 75 per cent. of all steel scrap is re- 
melted in the open hearth, acid and basic. Be- 
sides the open hearth, one of the greatest out- 
lets for scrap to-day is the blast furnace. The 
growing use of scrap in furnaces is the subject 
of much discussion at present, some feeling 
strongly that the use of borings, cast and steel 
scrap in the blast furnace is very detrimental 
to the quality of the pig-iron, while others be- 
lieve that such practict is economical and harm- 
less. Obviously, the same precautions would 
hold in blast-furnace mixtures as elsewhere. For 
instance, if malleable pig is to be made, alloy 
steel scrap should not be used in burden. 

Borings, turnings, sheet and detinned metals. 
old annealing pots and other burned scrap haz~ 
no place in foundry mixtures, yet must be used 
somewhere. It is difficult to believe that a small 
proportion of such material, or of cast or steel 
scrap, in the blast furnace can have a very detri- 
mental effect on the quality of the resulting 
pig, provided, of course, that the furnace is 
operating correctly. Another growing outlet for 
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scrap is in duplexing, either with cupola and 
electric furnace or air furnace, or with direct 
metal from the blast furnace, with cupola and 
electric furnace. The processes of the Ford 
Motor Company offer a very efficient use of such 
scrap materials." 

Conclusions. 

A Harvard economist stated: ‘‘ Agriculture 
spends only its interest, while the metal industry 
is living on its principal.’’ As the farmer has 
been compelled to enrich his soil in order to con- 
serve its resources, so the metal industry is 
being compelled to use all its waste materials 
in order to conserve a vanishing ore supply. The 
American scrap industry has made rapid pro- 
gress in getting nationally organised. The co- 
operation between purchasing agents, the scrap- 
metal dealers, and the Department of Commerce 
has resulted in specifications suited to all types 
of furnaces, and all grades of scrap. To keep 
in step with improved quality, both the processes 
and the selection of materials must be under 
closer control. The scrap yard of the future 
will probably be equipped with briquette 
machines, balers, furnaces, magnetic separators, 
and even chemical laboratory. 

It is an individual problem for each foundry 
to decide what kind of scrap it can use—and 
how much of it. The answer will depend on the 
kind of scrap available, its cost, the melting pro- 
cess involved, and the class of work produced. 
In some cases, such as the electric furnace, all- 
scrap mixtures are justified. In most cases 
relatively small amounts of scrap may be used, 
with improvement in quality and some saving 
in cost. There is a place where each kind of 
scrap metal can be used to advantage, whether 
it be in the air furnace, cupola, electric or blast 
furnace. 


Pulverised Fuel—Notable Clyde 


Launch. 


A new chapter was added to British shipbuild- 
ing history on May 23, when the Blythswood 
Shipbuilding Company, Limited, launched on 
the Clyde the first pulverised-coal-burning vessel 
designed and built in Europe. Other British 
ships have been partly converted for the use of 
pulverised fuel, and two are at present being 
built in the United States to operate under the 
same system. The ‘ Berwindlea”’ is an 8,000- 
tons collier for the Berwindmoor Steamship 
Company, who will put her on their United 
States-Cuba service. The main machinery, to 
be supplied by Messrs. David Rowan & Company, 
Limited, Glasgow, consists of one set of triple- 
expansion engines, whilst all the furnaces are 
being arranged for burning pulverised coal. The 
boilers will have a working pressure of 200 Ibs. 
per sq. in., and they will be fitted with super- 
heaters. The bunkers have been arranged on 
the hopper system, to enable the coal to fall 
automatically into the electrically-driven pul- 
verisers. These and the whole of the pulverising 
plant are being supplied by Messrs. Clarke, 
Chapman & Company, Limited, Gateshead-on- 
Tyne, and have been designed under the super- 
vision of Messrs. Esplon & Sons, Liverpool, the 
consulting engineers. 

Mr. Hugh Maemillan, chairman of the Blyths- 
wood Company, declared after the launch that 
it was not too much to say that, if the new 
method of raising steam was successful, a great 
impetus would be given to, and large economies 
would be effected in, steamship propulsion, while 
it would contribute to a reinvigoration of the 
coalfields, and the industrial prosperity generally 
of the country. If these hopes are realised, the 
launch of this ship may well usher in the dawn 
of a new and long-deferred era of prosperity. 


12 “ Foundry,” p. 710, September 15, 1927, 
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The Function of Coke in the Cupola.” 
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By De. B. Hay. 


Function of the Cupola. 

The function of the cupola is to re-melt cast 
iron and to bring it into a satisfactory condition 
for casting. It must, however, be emphasised 
that it is not merely a melting agency, for the 
composition of the iron charged into the cupola 
undergoes a change; thus the silicon content is 
reduced by oxidation passing to the slag, whilst 
the sulphur content increases from the coke. 
Nevertheless, the principal object of the cupola 
is to melt the mixture of suitable pig-irons; that 
is, it is primarily a melting agency. 


Function of the Coke. 

To melt efficiently, the coke must be burnt 
effectively. But the complete burning of the 
coke is in itself not sufficient. The combustion 
of the coke must be limited to a moderately 
narrow zone, so that a very high temperature 
may be attained. This zone is located just above 
the tuyere level. Therefore the rapid and effec- 
tive combustion of the coke in this zone is the 
essential feature. 

Air for Combustion. 

Air is necessary to supply the oxygen for the 
combustion of the coke. Now, as a very hot 
local zone of combustion is necessary, then the 
correct amount of air to burn the coke must be 
admitted, and admitted in the proper manner. 
This cannot be done effectively unless, in the 
first place, the amount of air which is required 
is known. This can only be known when the 
amount of coke is known. Therefore the first 
requirement is a definite and constant supply 
of coke to the cupola. This can be attained by 
weighing, or, better still, by measuring the coke 
supplied to the cupola. It is a very common 
practice to fix the air supply at so many cubic 
feet of air per ton of iron melted, say 30,000 
cub. ft. But the function of the air is to supply 
the oxygen to burn the coke, and it is entirely 
wrong to express the air in terms of iron melted 
unless the iron melted bears some distinct rela- 
tion to the coke charged—and in many cases 
it does not. It is well known that the melting 
efficiency of a cupola bears a fixed relationship 
to the amount of the blast per minute and per 
square foot of cross-section. In order to know 
the amount of blast being supplied to the cupola, 
it is necessary to use some type of volume- 
measuring instrument. If Pitét tubes are used 
to compute the volume of the blast, it is essen- 
tial that they be used in a straight length of 
pipe, and well removed from any bends. It is 
also of importance that they be used at the 
same position in the pipe, as the velocity of the 
air stream varies at different parts of the cross- 
section of the pipe. It is not a reliable method 
to arrive at the volume of air delivered to the 
cupola from the fan or blower by computing 
from the number of revolutions per minute and 
the capacity of the blower, as the amount 
delivered will vary with the resistance opposed 
to the blower. This resistance will vary at 
different periods of the run, and also with 
different sizes of material charged. 


Tuyere Design. 

Much difference of opinion exists ‘amongst 
designers and practical men as to the shape of 
tuyere, and also as to the ratio of tuyere area to 
cupola area which gives the best results. How- 
ever, one thing is necessary to obtain effective 
and rapid combustion of the coke, namely, a 
good and uniform distribution of the blast. The 
air must be delivered at all points, and at. a 
Sufficient pressure to carry it to the centre of 
the cupola. To meet the former requirement, 


* A Paper read before the Falkirk Section of the Institute of 
British Foundrymen. The Author is ‘Graham Young,” Lecturer 


{n Metallurgical Chemistry at the Royal Technical College, G 


one continuous slot all round the cupola would 
be ideal, but it would be difficult to obtain good 
central distribution of the air without using 
undue pressure. In order to get good central 
distribution the introduction of a central air 
blast has been tried, as in the West cupola. 
Probably the best tuyere would be a moderately 
large one, using not too great a blast pressure. 
It is often alleged that large tuyeres are more 
difficult to keep clean and free from slag than 
small ones, but this need not be so if slagging 
be properly attended to, and the slag not allowed 
to accumulate unduly long in the cupola. It 
is good practice to cut off the blast and clean 
the tuyeres once or so during the run. 

In order that the correct pressure may be 
maintained, and thus ensure the best distribu- 
tion of the blast, some type of pressure- 
measuring apparatus should be installed. For 
this purpose all that is required is a simple 
manometer—that is, a glass tube bent like the 
letter U, which has one end connected to the 
blast main by a tube. The U tube is half-filled 
with water, and the difference in level of the 
water in the two legs gives the blast pressure; 
this can readily be ascertained by fixing a card- 
board scale to the tube. 


Combustion in the Cupola. 

To obtain the maximum amount of heat from 
the coke all the carbon in the coke should be 
burnt to CO, (carbon dioxide). But carbon can 
also form another oxide, CO (carbon monoxide), 
and in its formation only one-third of the total 
heat is evolved. For the maximum economy it 
would be very desirable to convert all the coke 
into carbon dioxide, but it is not possible to 
do this in the hot melting zone of the cupola. 
It so happens that CO,+C=2CO is a reversible 
reaction; at the temperature of the melting 
point of pig-iron CO is the stable state, and at 
low temperatures under 600 deg. C. CO, is the 
form which occurs. Therefore, in the hot melt- 
ing zone of the cupola only the heat evolved in 
the formation of the carbon monoxide can be 
reckoned; that is, only one-third of the total 
heat of the coke is available at the melting zone. 
If sufficient air is not added, then the maximum 
possible temperature is not attained—and the 
higher the temperature the better the quality of 
the castings produced. On the other hand, if 
too much air is admitted, the maximum possible 
temperature is not attained. The extra air will 
not cause any of the CO to be burnt to CO,, 
thus gaining more heat, but will simply take 
up useful heat in raising its temperature to that 
of the cupola. Conversely, if the air supply is 
correct for a given charge of coke, and the coke 
charge be increased, the temperature will drop 
because the excess coke has to be heated and 
gives out no extra heat. This results in a con- 
siderable diminution in the melting rate per 
hour. Likewise, if the coke charge be diminished 
below a certain figure, there will be a marked 
falling-off in output, because of the diminished 
size of the hot melting zone. 


Upper Part of. the Cupola. 

Above the hot local combustion zone and melt- 
ing zone the temperature falls, and with the drop 
in temperature more and more CO, can remain 
in equilibrium with CO and coke; that is, the 
percentage of CO, in the gases increases. Thus 
in the upper zones of the cupola some of the 
C can be recovered. This recovered 
carbon is deposited on the iron, and probably to 
a larger extent on the surface of the coke to be 
carried to the lower regions, where it is again 
burnt to CO. Of course, as can be seen from the 
equation given above, only one-half of the C in 
the ascending CO can thus be recovered at the 
very most, and in practice the amount falls far 


short of the figure. This ‘‘ precipitated ’’ carbon 
being in a very fine state of subdivision, is very 
quickly acted on by the air. The more carbon 
that is thus recovered the less will be the amount 
of CO to be burned wastefully at the mouth of the 
cupola. Herein lies a possible method of reducing 
the coke consumption. Moreover, it is now 
known that at even quite low temperatures— 
about 300 deg. C. and even lower—CO. is dis- 
sociated into CO, and C, especially in the pre- 
sence of such catalysts as Al,OQ, and MgO. A 
certain time is required for these reactions to 
take place, and thus the CO will always be 
greater than theory demands. By reducing 
the blast-pressure the time of the gas to pass 
through the cupola can be increased, and so 
a greater quantity of CO, be formed. But there 
is a limit to this, as it is necessary to burn the 
coke at a certain rate to get the output and to 
reduce radiation losses. Also the height of the 
cupola may be increased to a limited extent so as 
to preheat the downcoming charge and so cool 
the up-going gas stream. Successful draughting 
of the cupola is the limiting factor in this case. 
Another method of attack would be to make the 
upper portion of the cupola wider than the lower 
melting part, and so decrease the speed of the 
gases in the upper portion. 

Realising these limitations, good practice 
should therefore aim at burning as completely as 
possible all coke to CO and CO,. Deficiency of 
air means unburnt coke, and excess of air means 
loss of maximum attainable temperature, be- 
cause the excess air has also to be heated. 
Furthermore, excess of air means excess of hot 
gases passing out of the cupola, and these hot 
gases carry away a large amount of heat. 
Thompson and Becker* have shown how serious 
this last factor is. The following are their 
figures calculated on the assumption that all the 
coke has been burned to CO and CO,, in the 
ratio of CO/CO,=1, the temperature of the 
cast = 1,425 deg. C., and the temperature of the 
exit gases 425 deg. C.:— 


Per cent. 

Amount of heat used for melting, etc., 

Amount used for heating and melting 

Amount of heat lost in gases ... 47.1 
Amount of heat lost in radiation ... 0.3 
Amount of heat gained due to re- 

actions... 


though why this should be so is not known. It 
is in all probability connected with the state of 
the surface of the coke. When the carbon is in 
a certain finely divided state it is much more 
active. 

Importance of the Quality of the Coke. 

If the ash of the coke is excessively high then 
extra limestone is required for fluxing, and heat 
is absorbed in raising the temperature of the ash 
and extra flux and also melting the slag. The 
following figures taken from Lewis’s Paper will 
serve to demonstrate the importance of this 
factor. These figures are for blast-furnace prac- 
tice, and so are not strictly applicable to cupola 
practice, though the moral is the same :— 


Extra cost in pence 


Per cent. ash in coal: per ton of iron produced. 


6 16.83 
7 34.44 
8 52.90 
9 72.28 
10 92.62 
11 114.02 
12 136.56 


Physical State. 

The density cellular structure, and state of the 
surface of the coke are of vital importance, 
though probably the last of these is the most 
important from the combustion standpoint. It 
is known that certain cokes give better results 
than others of apparently the same composition, 


* F.T.J., vol. 33, page 492. 
+ ‘West of Scotland Iron and Steel Institute Journal,’’ 
Vol. 32, 1924-5. 
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Trade Talk. 


Tue Vutcan Founpry, Limitep, of Newton-le- 
Willows, has received an order for 39 engines and 
tenders for the Indian State Railways. 

Tue Encuisn Exvecrric Company, Limirep, have 
removed their Glasgow office from 40, Wellington 
Street to 200, St. Vincent Street, Glasgow. 

An ornper for the construction of a number of 
locomotives for the Indian State Railways has been 
secured by Messrs. William Beardmore & Company, 
Limited. 

Tue empLoyees of Messrs. G. & J. Weir, Limited, 
Holm Foundry, Cathcart, have made the half-yearly 
allocation from their infirmaries fund to a variety of 
institutions, totalling £510. 

Tue Lonpon, Miptanp ScorrisH Railway 
Company have put into service a special vehicle for 
carrying heavy electrical transformers and other 
exceptional loads up to 80 tons weight. 

A NEW OUTPUT RECORD was established at the steel- 
works of the Ebbw Vale Steel, Iron and Coal Com- 
pany, Limited, recently, and to celebrate the event 
300 men are to be entertained at dinner. 

A 150-TON FLOATING CRANE, built by Messrs. 
Cowans, Sheldon & Company, Limited, Carlisle, for 
service in the Suez Canal, left Workington recently 
on the first stage of its thirty-days’ journey. 

A MOLL STEEL-MELTING FURNACE is in course of 
erection at the Pontardawe works of Messrs. W. 
Gilbertson & Company, Limited. The furnace is 
being installed by the Demag Company, of Duisburg. 


Messrs. W. Woop & Son have launched from 
their vard at Lossiemouth a nicely-modelled boat fo 
Messrs. John Smith, Bellevue. The vessel will be 
fitted with Kelvin and Recardo engines by the 
builders. 


Memeers or tHE Yorkshire Branch of the Institu- 
tion of Mechanical Engineers visited the Britannia 
Works of Messrs. Hopkinsons, Limited, of Hudders- 
field, recently, and inspected the plant and 
machinery. 

Messrs. Bow, McLavcntan & Company, LimiTED, 
have launched from their Paisley shipyard a screw 
tug, the ‘‘ Flying Kite,’’ for the Clyde Shipping 
Company. The dimensions of the vessel are 105 ft. 
by 27 ft. by 14 ft. The propelling machinery will 
be supplied by the builders. 

THE prRectors, staff and employees of Messrs. 
James Dougall & Sons, Limited. firebrick manufac- 
turers, Bonny bridge, met recently to honour Mr. 
David Gillespie, foreman brickmaker, who is retir- 
ing after 40 years’ service. Mr. Gillespie was 
presented with a wallet of notes. 

Tue Poote Founpry, Liwitep, of Thames Street, 
Poole, has secured the contract from the Borough 
Council for a complete new laundry plant, including 
engine and boiler, for the Isolation Hospital, and 
also 12-month contracts for castings for both the 
Borough and County Council, and direction posts, 
lamp-posts and danger posts. 

Messrs. Rorert SrepHenson & Company, 
Limirep, have completed at their Darlington works 
a replica of the ‘‘ Rocket ’’ locomotive, built at 
their Newcastle works one hundred years ago. This 
replica has been constructed to the order of Mr. 
Henry Ford, who intends to place it in his 
mechanical museum at Detroit. 

THe AserpeeN Fire Bricape were called upon 
recently to deal with an outbreak of fire at the 
Ferryhill Foundry, Wellington Road, Aberdeen, be- 
longing to Messrs. James Aberneathy & Company, 
Limited. Sparks from the cupola alighting on the 
lintel of the main entrance door was the cause, but 
comparatively little damage wes done. 

THE FOLLOWING committee has been appointed by 
the President of the Board of Trade to inquire into 
the position as to the supply of scrap for steel- 
making in the United Kingdom :—Mr. R. Wilson, 
chairman; Sir Henry Fowler, K.B.E., LL.D., and 
Sir Alfred Herbert, K.B.E., with Mr. C. K. 
Hobson, M.B.E., Board of Trade, as secretary. 

Tue British STEELWoRK ASSOCIATION, a non- 
profit-earning association formed recently by British 
structural engineers, in conjunction with _steel- 
makers who roll structural steel, is reported to be 
making good. progress in the formulation of plans 
for carrying out the objects for which it was formed. 
It is the aim of the Association to increase the use 
of steel for structural purposes. 

THe prrectors of the Summerlee Iron Company, 
Limited, announce that the balance at debit of profit 
and loss account amounts to £95,180, an increase of 
£54,586, which is the loss incurred during the year 
after providing for depreciation. The preference 
dividend for the year, absorbing £12,000, will be 
charged to the special reserve fund created to secure 
such dividends. The debit balance at the close of 
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the previous year was £70,594, and £30,000 was 
transferred from ordinary reserve. 

WercHInG 47 Tons, a boiler built by the North- 
Eastern Marine Engineering Company, Limited, 
Sunderland, for the new works of the Duffield Iron 
Corporation, Limited, at Adderbury, Oxfordshire, 
was too large for transit by rail, and is being trans- 
ported by road. In order to clear numerous bridges 
en route it will have to be repeatedly lowered on to 
low bogey wheels, and the journey to Oxfordshire 
is expected to last three weeks. 

THe Presipent oF THE Boarp or TRADE has 
appointed the following committee to report whether 
any amendments in the Patents and Designs Acts, 
or changes in the practice of the Patent Office, are 
desirable :—Sir Charles H. Sargant (chairman), Mr. 
Horatio Ballantyne, Mr. H. A. Gill, Mr. E. H. 
Hodgson, Sir Herbert Jackson, Mr. W. 8S. Jarratt, 
Mr. Fearnley Owen, Mr. J. G. Weir, and Mr. James 
Whitehead, wit: Mr. R. W. Luce, Patent Office, 
25, Southampton Buildings, Chancery Lane, W.C.2, 
as secretary. 

ACCORDING TO A CABLE from Johannesburg, a 
decision has been reached to divide the contracts 
in connection with the installation of the South 
African iron and steel works at Pretoria into two 
groups. The contracts in the first group, dealing 
with the foundrtions and erection of the building, 
the lighting, coal-handling, and mining plant, are 
to be reserved for South Africa. For the second, 
dealing with the main machinery, specifications are 
to be drawn up in Europe and world-wide tenders 
to be called for. 


Watker’s (StoursripGce) Firectay, Limirep, a 
company formed with an authorised capital of 
£250,000 in 5s. shares, has made an issue of 660,000 
of these shares at par. The company acquires the 
Oak Farm Brickworks, owned by Messrs. John 
Walker (Kingswinford. 1927), Limited, the works 
of Messrs. John Waterfield & Son, Limited, and the 
Oldfield Colliery. The new money will provide 
funds for the further development of the properties. 
The purchase consideration is £150,000, payable as 
to £70,000 in cash and the balance in shares. 

Unper THE TITLE of ‘‘ Comptoir Franco-Belgo- 
Luxembourgeois des Fontes Phosphoreuses,’’ a co- 
operative society has been formed, in Brussels, with 
a minimum capital of 100,000-fes. in 10-fe. shares. 
The members are the following concerns :—Hauts 
Fourneaux d’Halanzy, Ougrée-Marihaye, Hauts 
Fourneaux de Pont-a-Mousson, Arbed, Hadir, Hauts 
Fourneaux de Saulnes, Forges et Aciéries de Nord 
et Lorraine, Lorraine Miniére et Métallurgique, 
Miniére des Terres-Rouges, Métallurgique 
d’Aubrives-Villerupt, Aciéries de France, Aciéries 
de Micheville, Hauts Fourneaux de Rouen, Aciéries 
de Steinfort et Hauts Fourneaux, Fonderies et 
Mines de Musson. 


THE EARNINGS of the International Nickel Com- 
pany of Canada, Limited, for the quarter ended 
March 31 last amounted to $7,391,661, compared 
with $2,977,807 for the corresponding period last 
year. Total income was $7,860,709, as against 
$3,024,369. Administration and general expenses 
were $527,729, and reservation for taxes $748,698. 
Depreciation took $738,648, interest $104,251 and 
retirement system $151,190. The result is a profit 
of $5,590,191 (against $2,107,920), equal to 36 cents 
per share on the common stock, after allowing for 
the preferred dividend. Preferred dividend took 
$589,876, against $133,689, and common payments 
$2.749,147, compared with $836,692. The balance 
is $2,251,168. British shareholders are notified that 
in due course they will obtain relief from Canadian 
income-tax, which will be paid by the company. 
Such relief amounts to a maximum of 2s. in the £. 

DELEGATES REPRESENTING the Iron and Steel 
Trades Confederation, the Transport and General 
Workers’ Union, the Welsh Artisans’ Union, the 
National Union of General and Municipal Workers, 
and the Amalgamated Engineering Union attended 
the annual conference of the men’s side of the Joint 
Industrial Council for the Tinplate Trade, held 
recently at Swansea. The delegates considered, among 
other matters, the question of the increase in the 
producing capawity of existing tinplate works and 
the building of new works. It was feared that in- 
creasing the production capacity would have a dele- 
terious. effect apon the men employed in the trade, 
either by compelling them to reduce their working 
hours or in some other way sharing their work with 
men who would of necessity be compelled to become 
surplus. This matter was referred to the annual 
meeting of the full Joint Industrial Council, to- 
gether with a request for a statement regarding the 
present pooling scheme and its effect upon the men. 
Requests were put forward for the abolition of 
Sunday cleaning in tin-houses, for the. finishing of 
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work at noon on Saturdays, and for a restriction 
of the weight of annealing pots. 

New GOVERNMENT CONTRACTS listed in _ the 
Ministry of Labour Gazette include the follow- 
ing :—Admiralty : Steel bars, H. J. Skelton & Com- 
pany, Limited, London ; tubes and fittings, 8S. Dixon 
& Son, Limited, Leeds ; galvanised steel sheets, John 
Lysaght, Limited, Bristol; anchors, Darlington 
Forge, Limited, Darlington; bolts and nuts, EF. 
Mercer, Limited, Hollinwood; Vulcan clutches, W. 
Beardmore & Company, Limited, Glasgow; forged 
steel cylinders, Hadfields, Limited, Sheffield; steel 
sheets, W. Beardmore & Company, Limited, Glas- 
gow; J. Lysaght, Limited, London; South 
Durham Steel and Iron Company, Limited, West 
Hartlepool ; Appleby Iron Company, Limited, Scun- 
thorpe; Steel Company of Scotland, Limited, Glas- 
gow; D. Colville & Sons, Limited, Glasgow; Park 
Gate Iron and Steel Company, Limited, Rotherham; 


mild-steel sheets, strips, discs, etc., Rotherham; 
Forge and Rolling Mills, Limited, Rotherham; 
Swift, Levick & Sons, Limited, Sheffield. War 


Office.—Castings, A. Baird & Son, Limited, Glas- 
gow; nickel-chrome steel, slabs and sheets, Indus- 
trial Steels, Limited, Sheffield; Clyde Alloy Steel 
Company, Limited, Motherwell. Post Office.—Mild- 
steel pipes, Warrington Tube Company, Limited, 
Warrington. Crown Agents for the Colonies.—Gal- 
vanised sheets, F. Braby & Company, Limited, 
London ; locomotive engines, R. Stephenson & Com- 
pany, Limited, Darlington; Vulcan Foundry, 
Limited, Newton-le-Willows; rails and_fishplates, 
Barrow Hematite Steel Company, Limited :; Bolckow, 
Vaughan & Company, Limited; Cargo Fleet Iron 
Company, Limited; H. J. Skelton, Limited: steel, 
P. & W. Maclellan, Limited, Glasgow; steel poles, 
3ritish Mannesmann ‘lube Company, Limited: steel 
sleepers, United Steel Companies, Limited, Work- 
ington; steelwork, J. Lysaght, Limited, Bristol. 


Mr. Herserr J. Marsnatt, chairman and joint 
managing director of Messrs. Marshall, Sons & 
Company, Limited, engineers, of Gainsborough, 
died on Wednesday, May 22, at his residence, 
Ordsall Hall. Retford. 

Mr. Tuomas S. Parkinson, brass and iron 
founder, of Canterbury Street, Blackburn, has died 
in his 70th year. He had been connected with the 
firm for over 50 years, and was the son of Mr. 
Thomas Parkinson, who established the foundry in 
Canterbury Street nearly 100 years ago. 


Reports and Dividends. 


_Tweedales & Smalley (1920), Limited.—Net profit, 
£70,179; dividend on the ordinary shares of 15 per 
cent., £67,500; carried forward, £87,308. 

Whessoe Foundry and Engineering Company, 
Limited.—Net profit, £28,404. after placing £2,532 
to general reserve; dividend of 175 per cent. ; carried 
forward, £5,625. 

Glenfield & Kennedy, Limited.—Profit, £79,296; 
brought in, £45,461; to reserve, £20,000; preference 
dividends, £10,500; to staff pension fund, £5,000; 
carried forward, £63,258. 

_ Park Gate tron and Steel Company, Limited.— 
Net profit, £41,248; depreciation, £10,000; balance 
of £31,248 is applied in reducing the adverse balance 
brought in, leaving the latter at £37,772. 

Ransomes & Rapier, Limited.—Profit, £11,888; 
brought in, £11,521; final dividend of 3 per cent. 
on the ordinary shares, tax free, making 5 per cent. ; 
to reserve, £5,000; carried forward, £11,739. 

British Electric Transformer Company, Limited.— 
Net profit, £14,740; brought in, £10,855; to deprecia- 
tion reserve, £4,000; preference dividend for the 
half-year to June 30, 1928, £10,500; carried forward, 
£11,095. 

Siemens Brothers & Company, Limited.—Profit, 
£335,758; brought in, £250,040; interest on and re- 
demption of 45 per cent. debenture stock, £67,439; 
dividend of 10 per cent. on the cumulative prefer- 
ence. shares, £55,000; ordinary dividend of 74 per 
cent. for year, £150,000; carried forward, £313,360. 


New Companies. 


William Wrigley, Limited, Hipper Street West, 
Chesterfield. — Capital £1,000. Engineers and 
founders, etc. 


Richard Pendlebury & Company (Founders), 


Limited, 14, Soapery Street, West Gorton, Man- 
chester.—Capital £2,000. Directors: T. Black, H. 
Longthorpe and R. Pendlebury. 
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“TEAM” PATENT COKE 


FOR PRICE AND PARTICULARS APPLY TO :— TYPICAL ANALYSIS (if necessary guaranteed). 
ALEXANDER LEITH & CO., 
ir 25, COLLINGWOOD STREET, VOLATILE 1% 
NEWCASTLE-ON-TYNE. MOISTURE —_under 1-50%, 
i- 
, 
GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 
FIRE CLAY. 
h Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
af STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. | 
, J. GRAYSON LOWOOD & CO., LTD. 


& DEEPCAR, nr. SHEFFIELD. 


Telegrams: LOWOOD, DEEPCAR.”’ 


As supplied to the leniting. 
RAILWAY COMPANIES, LO MOTIVE, 


fer- AUTOMOBILE CYLINDER BLOCKS. 


per CARGO FLEET, COMPRESSORS, ENGINEERS’ TOUGH 
Atso Makers or 
and | HIGH CLASS REFINED PIG IRON 
IN SMALL PIGS, FOR ALL KINDS OF 


H. MIDDLESBROUGH. MIDDLESBROUGH 4265, 
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Iron and Steel Markets. 


Pig-Iron. 


MIDDLESBROUGH.—No material improvement 
in the situation in the Cleveland iron trade, as 
recently outlined in these reports, of continued scar- 
city of supplies, can as yet be observed, markets, as 
concerns actual transactions, being virtually nominal 
and completely in sellers’ favour. At the moment 
the only current source of supply is the small quan- 
tity of iron in merchants’ hands, and, as there is no 
present prospect of this stock being replenished, they 
are disposing of it very sparingly. Inquiries are 
coming to hand in substantial volume, and trans- 
actions might be on a heavy scale if only the iron 
were available. But home and export trade alike 
have had to be curtailed, and business is strictly 
limited by the supplies available. With regard to 
quotations there are now no fixed figures, prices being 
a matter of individual bargaining. Generally 70s. per 
ton is recognised as a standard figure for No. 3 
Cleveland G.M.B., and the usual differences being 
maintained, No. 1 foundry iron is quoted at 72s. 6d. 
per ton, No. 4 foundry iron 69s., and No. 4 forge 
68s. 6d. per ton. 

The demand for East Coast hematite continues 
active, not only on the part of steelmakers, but also 
on foundry consumers’ account, and consequently 
an advance in prices is confidently anticipated. In 
the existing circumstances, makers have taken the 
opportunity to fill up their order books for some 
months ahead, and are no longer able to offer iron for 
delivery earlier than July. So far prices are un- 
changed, current quotations ruling at 74s. per ton 
for mixed numbers, with 6d. extra per ton for No. 1 
quality. Similar figures are also quoted on the 
North-West Coast for Bessemer mixed numbers, at 
works. 

LANCASHIRE.—As usual after a holiday period, 
transactions in the local markets for foundry pig 
during the current week have been only on a mini- 
mum scale, but a resumption of deliveries is early 
expected. With regard to prices, Staffordshire 
brands of No. 3 are on offer at the adjusted level 
of 73s. per ton, with Derbyshire iron obtainable at 
ls. less, both for local delivery. 

THE MIDLANDS.—Pig-iron markets throughout 
the Black Country area have been more or less 
affected by the excitement of the Elections, and only 
a quiet business is reported. As regards prices, the 
zone figures still operate for foundry and forge pig- 
iron, but this week announcement is made of an 
increase of Is. per ton in all grades with the ex- 
ception of No. 1 foundry. No. 3 Derbyshire is 
quoted at 73s. 6d., No. 3 Northants 70s., and North 
Staffordshire No. 3 74s. 6d., delivered local 
stations. 

SCOTLAND.—Conditions in the Scottish foundry 
pig market continue unsatisfactory, most consumers 
being extremely short of orders, and inquiries are 
consequently moderate in volume. The price of No. 3 
Scotch foundry is unchanged at 72s. 6d. per ton 
f.o.t. furnaces. 


Finished Iron. 


As the Birmingham market this week coincides 
with polling day for the General Election, business 
has been virtually suspended. The demand for 
marked bars, however, keeps up to a fair standard, 
and crown bar orders indicate a fairly satisfactory 
position. There yet remains room for much im- 
provement, as conditions are not really good. Crown 
iron quotations vary from £9 10s. to £10, while 
Staffordshire marked bars are at £12 at works. 
There are at the moment many offers from Belgium 
and France for nut and bolt iron at figures round 
about £7 2s. 6d. to £7 5s. delivered, and it can 
be judged from this that the local iron makers are 
not likely to receive much support while their price 
is £9 and upwards. 


Steel. 


In the steel trade the outstanding event has been 
the decision of the associated steelmakers to advance 
the agreed minimum prices for steel ship plates, 
joists and sections by 5s. per ton. This is the first 
real change in the home prices for these classes of 
material since 1927. In the market for semi-products 


business continues on a moderate scale, the English 
and Welsh works being well occupied on the pro- 
duction of billets and sheet and tinplate bars. They 
are still receiving most of the orders for semi- 
finished steel placed by British consumers, and 
quoted prices are firm. The Continental makers are 
still busily engaged, and they have not a large 
surplus to offer on the British market, at least for 
early delivery. In the tinplate section inquiries are 
coming in fairly well, and tor these makers are quot- 
ing as follows:—Coke quality, 18s. 6d. to 18s. 9d. 
basis, net cash, f.o.b. Welsh ports. 


Scrap. 


In the principal markets for scrap material, and 
on the North-East Coast, the increased industrial 
activities seem at last to be spreading to the foun- 
dries, but with a bigger consumption of heavy cast 
iron, prices have advanced to 65s. per ton in the 
case of ordinary quality and 67s. 6d. for machinery 
quality. In the Midlands also there is a good de- 
mand for good heavy cast-iron scrap in cupola sizes 
at 72s. 6d. delivered, and 60s. delivered for light 
cast-iron scrap. In Scotland all classes of cast-iron 
scrap are, if anything, a little easier, and first-class 
machinery qualities are difficult to dispose of even 
at 73s. 6d. Ordinary heavy cast iron is at 67s. 6d. 
Old cast-iron railway chairs are at 68s. 6d. to 70s., 
and light cast-iron scrap at 66s. 3d. to 67s. 6d. The 
above prices are all per ton delivered f.o.r. con- 
sumers’ works. 


Metals. 


Copper.— Markets for base metals this week have 
to some extent been influenced by current political 
events, and business on the whole has been compara- 
tively quiet, with irregular fluctuations in values. 
The recent announcement that the Anaconda Com- 
pany had decided on a 10-per-cent. curtailment of 
production of its North and South American proper- 
ties is regarded as further proof of the fact that at 
the present time production is in excess of the con- 
sumption, in spite of the recent great increase in the 
latter. 

Closing quotations are :— 

Cash.—Thursday, £72 to £72 5is.; Friday, 
£72 12s. 6d. to £72 15s.; Monday, £72 10s. to 
£72 12s. 6d.; Tuesday, £72 to £72 5s.; Wednesday, 
£72 7s. 6d. to £72 10s. 

Three Months.--Thursday, £71 5s. to £71 7s. 6d. ; 
Friday, £72 5s. to £72 7s. 6d.; Monday, £72 to 
£72 2s. 6d.; Tuesday, £71 7s. 6d. to £71 12s. 6d. ; 
Wednesday, £71 17s. 6d. to £72. 


Tin.—Continued weakness has marked fluctuations 
in standard cash tin of late, and such conditions may 
be expected to prevail until speculative interest be- 
comes again an active factor in the every-day busi- 
ness of the market. In the meantime the support 
given by recent buying has been of good volume, 
but values have tended to sag as the result of 
considerable antagonism to the group, so that any 
activity on their part is the signal for a general 
selling movement. 

Official closing prices :— 

Cush.—Thursday, £196 to £196 5is.; Friday, 
£196 15s. to £196 17s. 6d.; Monday, £196 2s. 6d. ; 
Tuesday, £195 15s. to £195 17s. 6d.; Wednesday, 
£196 15s. to £196 17s. 6d. 

Three Months.—Thursday, £198 17s. 6d. to £199; 
Friday, £199 to £199 5s. ; Monday, £199 to £199 5s. ; 
Tuesday, £198 15s. to £199: Wednesday, 
£199 2s. 6d. to £199 7s. 6d. 


Spelter.—A steady tone prevails in the spelter 
market, and, although business has been small, fluc- 
tuations in values have been slight. This is more 
the result of a disinclination to sell rather than an 
increased demand. The future position is not clear, 
but the demand is fair, particularly from galvanisers. 

Daily quotations are :— 

Ordinary. — Thursday, £26 1lis.; Friday, 
£26 17s. 6d.; Monday, £26 17s. 6d.; Tuesday, 
£26 17s. 6d.; Wednesday, £26 17s. 6d. 


Lead.—Values of soft foreign pig have declined 
of late, in sympathy with the prevailing pessimism 
rather than on account of any weakness. There is 
no doubt that there is much business to be placed 
after the General Election. when renewed confidence 
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may be anticipated, and values may tend to rise 
again. 

Prices have been :— 

Soft Foreign Prompt.—Thursday, £23 12s. 6d.; 
Friday, £23 13s. 9d.; Monday. £23 15s.; Tuesday, 
£23 13s. 9d.; Wednesday, £23 12s. 6d. 


Delicate Tests for Chromium Compared. 


There are rather delicate tests for chromium 
which are quite important in many lines of 
industry where chromium is used. These have 
heen compared by Norman M. Stover, ot the 
University of Alberta, Canada. Two tests which 
he compared are the ether-hydrogen peroxide 
test and the diphenylearbazide test. He tound 
the latter to be much more sensitive than the 
former. Results of the work were published in 
the ‘Journal’? of the American Chemical 
Society, and a brief abstract follows :— 

When a dichromate solution was acidified with 
sulphuric acid and shaken with ether, a positive 
reaction for chromium (blue colour in the ether 
laver) was given by as little as one part of 
chromium in 1,250,000. Portions of the di- 
chromate solution were acidified with certain 
acids, and a solution of diphenylearbazide in 
aleohol containing 10 per cent. of acetie acid 
was then added. A _ positive reaction tor 
chromium was the production of a colour in 
10 mins.; the colour depended upon the amount 
of dichromate present, being deep red with rela- 
tively large amounts and a distinct violet with 
small amounts. ‘The minimum amount of 
chromium detected by the diphenylearbazide was 
one part in 12,500,000 in the presence of citric 
acid, one part in over’ 71,000,000 in the presence 
of acetic acid, and one part in 100,000,000 or 
even 250,000,000 in the presence of sulphuric 
acid. 

When these tests were applied in the usual 
course of qualitative analysis, the minimum 
amount of chromium detected by diphenylcarba- 
zide was about one part in 1,000,000 in the 
presence of acetic acid, while the ether-hydrogen 
peroxide test failed to show the presence of one 
part in 250,000. 


Aluminium-Silicon Alloys for Deoxidising. 


In making killed steels it is common practice 
to add both silicon and aluminium as deoxidisers. 
The usual method of addition is to use the silicon 
as 50 per cent. ferrosilicon and the aluminium 
as stick aluminium thrown into the ladle or as 
shot aluminium fed into the moulds. At the 
Pittsburgh Experiment Station of the United 
States Bureau of Mines, Department of Com- 
merce, a study is being conducted, in co-opera- 
tion with the Carnegie Institute of Technology 
and the Metallurgical Advisory Board, on deoxi- 
dation of steel with aluminium-silicon alloys in 
order to find out the best method of deoxidising 
with aluminium and silicon. 

When there is only a small amount of alu- 
minium in the alloy the inclusions formed are 
similar to those formed on deoxidation with 
silicon alone. As the aluminium in the alloy 
increases, the type of inclusion changes from a 
large glassy particle to a small particle which 
has some glassy characteristics but is in the main 
the amorphous type. These particles show ‘high 
segregation at the top of small ingots and appear 
to coagulate in the steel much in the same 
manner as alumina. However, they segregate 
in the ingot proper quite differently from 
alumina, because the particles are somewhat 
larger than the alumina particles. Even when 
the silicon content of the alloy is dropped to 
8 per cent. the inclusions still show a consider- 
able tendency to coalesce. If the deoxidation 
product can be made to coalesce somewhat, its 
chances of being removed from the steel are 
much better than deoxidation products which 
remain as a colloidal suspension, as is the case 
in deoxidation with aluminium alone. The 
ingots killed with these alloys showed an ex- 
tremely low iron-oxide content. 
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Let Solve Your 
i Moulding Box Problems 


@ We are specialists. 


@ We are by far the largest makers of moulding boxes. a 


@ We have a technical staff capable of dealing with your 
difficulties. 


@ We have some thirty different standard designs of boxes - 
from which to choose. 


@ We have the requisite up-to-date plant and equipment for tt 


- manufacturing moulding boxes on the most economical lines. Hh 


CONSULT US 
IF STERLING BOXES CANNOT HELP YOU WE WILL TELL YOU SO_ |: 
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STERLING SPECIALTIES LTD. 
ich | 13, VICTORIA STREET, S.W.1. BEDF ORD BEDFORD.” 
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COPPER, 
£ sd 
Standard cash 72 7 6 
Three months 7117 6 
Electrolytic 84 0 0 
Tough ee 7310 0 
Best selected 7400 
Sheets 112 0 0 
India 95 10 O 
Wire bars .. 84 7 6 
Do. June 84 7 6 
Do. July. . 84 7 6 
Ingot bars .. 84 7 6 
H.C. wire rods 86 10 
Off. av. cash, April 81 2 744 
Do. 3 mths. , April 78 19 8% 
Do., Sttlmnt., April 81 2 8¢ 
Do., Electro, April 90 17 118 
Do., B.S., April 85 16 114 
Aver. spot price, copper, Apl 81 2 7H 
Do. wire bars, April .. 92 7 103 
Solid drawn tubes 153d. 
Brazed tubes 153d. 
Wire ne 124d. 
BRASS. 
Solid drawn tubes .. 13d. 
Brazed tubes 15d. 
Rods, drawn 124d. 
Rods, extd. or rlld. 84d. 
Sheets to 10 w.g. . Lljd. 
Wire llid. 
Yellow metal rods. . -. 84d. 
Do. 4 x 4 Squares . 
Do. 4 x 3 Sheets 94d. 
TIN. 
Standard cash . 196 15 0 
Three months . 199 2 6 
English... 198 10 0 
Bars. . - 199 0 0 
Straits os - 197 15 O 
Australian .. - 19615 0 
Eastern... 20015 
Banca 20015 0 
Off. av. cash, April - 206 19 73 
Do., 3 mths., April - 208 1 58 
Do., Sttimt., 207 0 0 
Aver. spot, April . - 206 19 73 
SPELTER. 
Ordinary . -- 2617 6 
Remelted . -- 2510 
Electro 99.9 — 
English . 27 2 6 
India 2315 O 
Zinc dust . (Nom.) 36 10 0 
Zinc ashes .. & 
Off. aver., April 26 13 8,9, 
Aver., spot, April 2615 2} 
LEAD. 
Soft foreign Ppt. és 23 12 6 
English 25 0 0 
Off. average, “April | 24 11 10¢ 
Average spot, April 2415 79 
ZINC SHEETS, &c. 
Zino sheets, English 35 0 0 
Do. V.M. ex whf. 33 7 6 
Rods os ‘ 42 0 0 
Boiler plates 31 00 
Battery plates 32 0 0 
ANTIMONY. 
Eng. 50 15 0 
3410 0 
Crude Nominal 
QUICKSILVER. 
Quicksilver 23 9 


FERRO-ALLOYS AND 
STEEL-MAKING METALS. 


Ferro-silicon— 
25 


715 0 
12 0 0 
19 10 0 
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WEEKLY PRICE CURRENT. 


Ferro-vanadium— 

35 /50% Ib. Va. 
Ferro- moly bdenum— 

70/75% c. free .-4/- 1b. Mo. 
Ferro-titanium— 

23/25% carbonless Lid. Ib. 
Ferro-phosphorus, 20/26% .. £16 0 0 
Ferro-tungsten— 

80/85%,c.fr. 2/9 Ib 
Tungsten metal powder— 

98/99% .. 2/11 Ib 
Ferro-chrome— 

2/4% car. .. £33 0 

4/6% car. .. ee 4% O 

6/8% car. .. 423 2 6 

8/10% car. oe -. £22 17 6 
Ferro-chrome— 

Max. 2% car. ae -- £34 0 O 

Max. 1% car. oe -. £37 12 6 

Max. 0-70% car. .. -. £4112 6 

70%, carbonless .. 1/2 lb. 
Nickel—99% cubes, or pellets £175 0 0 
Ferro-cobalt .. 9/4 lb. 
Aluminium 98/99% . £95 0 0 
Metallic chromium— 

96 /98%, 2/6 Ib. 
Ferro-manganese (net)— 

76/80% loose oe -- £13 15 

76/80% packed - £1415 0 

76/80%, export - £1410 0 
Metallic manganese— 

94/96%, carbonless 1/6 lb. 


Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 


Finished bars, 14% tungsten £0 2 0 
Finshed bars, 18% tungsten £0 2 9 
Per lb. net, d/d buyers’ works. 

Extras— 
Rounds and aang 3 in. 


and over 4d. lb. 
Rounds and squares, under 

$ in. to } in. oe 3d. Ib. 
Do., under } in. to %y in.. 1/-Ib. 
Flats, fin. fin. to under 

lin. xX fin... 82. 
Do., under in. x +» I/-Ib. 
Bevels of approved sizes 

and sections 6d. Ib. 


Bars cut to length, 10% ex extra 


SCRAP. 

South Wales— & Oe 
Heavy steel G 
Bundled steel and — 

shrngs. 312 6to3 16 6 
Mixed iron and 

steel oe - 812 6 
Heavy castiron .. 38 5 O 
Good machinery for 

foundries 

Cleveland— 

Heavy steel 3 5 0 
Steel turnings oe 218 6 
Cast iron borings .. 215 0 
Heavy forge oe 315 0 
W.I. piling scrap .. -- 310 0 
Cast-ironscrap 3 5 O0to3 7 6 

Lancashire— 

Cast-ironscrap 3 0 0 to 3 10 
Hvy. wrought ee S81 0 
Steel turnings - 217 6 

Scotland— 

Cast-iron borings .. 
Wrought-iron piling 313 6 
Heavy machinery 313 6 
London—Merchants’ buying prices 
delivered yard. 

40 0 0 
(less usual draft) 28 
Tea lead .. 
Zinc ° 17 0 0 
New aluminium cuttings .. 67 0 0 
Gunmetal . — 
Hollow we 160 0 0 
Shaped rie pewter - 105 0 0 


PIG-IRON. 
(f.0.t. unless otherwise stated.) 
N.E. Coast— 


Foundry oe 72/6 
Foundry No.3... oo 70/- 
Foundry No.4... 69/- 
Forge No. 4 68/6 
Hematite No.1 .. 74/6 
Hematite M/Nos. .. oi 74/- 
N.W. Coast— 
Hem. M/Nos. d/d Glas. .. 83/6 
» Birm. .. 91/- 
Midlands— 
Stafis.common* .. 
» No. 4 forge* 70/6 
» No.3 fdry*.. 74/6 


cold blast, ord... 


» rolliron 


Northants forge* .. ain 66/- 
fdry. No. 3* 
Derbyshire forge* 
oe fdry. No. 3* 73/6 
basic* 
*d/d Black Country dist 
ry N 75) 
Foundry No. 1 a 
No. 3 72/6 
Hem. M/Nos 78/- 
Sheffield (d/d 
Derby forge oe 63/6 
»  fdry. No. 67/6 
Lines. forge 68/6 
»  fdry. No. 3 72/6 
E.C. hematite 85/- 
W.C. hematite 87/- 
Lines. (at 
Forge No. 4 
Foundry No.3... 


Lancashire (d/d eq. Man. aa 
Derby forge oe 


fdry. No. 3 
Northants foundry No. 3.. 
Dalzell, No 3 (special) 102/6 to 105/- 
Summerlee, No. 3 .. 90/- 
Glengarnock, No. 3 a 
Gartsherrie, No. 3 .. 
Monkland, No.3 .. a 90/- 
Shotts, No. 3 ad ea 90/- 


FINISHED IRON AND STEEL. 
Usual District deliveries for iron ; delivered 
consumers’ station for steel. 


Tron— a4 684 
Bars (cr.)nom. .. 1015 0 
Nut and bolt iron9 0 O0to9 5 
Hoops 1110 0 
Marked bars (Staffs. ) f.0.t. 12 0 0 
Gas strip .. 1110 0 
Bolts and nuts, } in. x4 in. 15 5 0 


812 6to817 6 
gine pits. we BMW 
Chequer plts. oe -- 1012 6 
Tees ee ve ee O39 
Joists . 8 2 6 
Rounds and | squares, 3 in. 
to 5} in 926 
Rounds under 3 in. to } in. 
(Untested) 8 0 0 
and upwards 
Flats, over5in.wideandup 8 7 6 
Flats, 5 in. to 1 in. o- CH 6 
ils, heavy ie - 810 0 
Fishplates we -- 1210 0 
Hoops (Staffs.) 10 10 0 
Black sheets, 24g. - 1010 0 
Galv.cor.shts., 24g, 13 7 6to13 15 0 
Galv. fencing wire 8g. plain 12 0 0 
Billets, soft 6 7 6to7 0 0 
Billets hard 710 O0to8 2 6 
Sheet bars 6 5 0t0610 0 
Tin bars 6 5 0t0610 0 
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PHOSPHOR BRONZE. 
Per Ib, basis. 
Strip 
Sheet to 10) w.g. 


Delivery 3 cwt. free. 
10% phos. cop. £40 above B.S. 
15% phos. cop. £50 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingote. 
C. Cuurrorp & Son, Limrrep. 
NICKEL SILVER, &c. 
r lb. 
Ingots for raising -- 10d. to 1/4 
Rolled— 
To 9 in. wide 
To 12 in. wide 
To 15 in. wide 
To 18 in. wide 


1/4 to 1/10 
1/4} to 1/10} 
1/4$ to 1/104 

1/5 tol/il 
To 21 in. wide to 1/113 

To 25 in. wide -. 1/6 to 2/- 
Ingots for spoons and forks 10d. to 1/6} 
Ingots rolled to spoon size 1/1 to 1/94 


Wire round— 
3/0tol0G. .. 1/7} to 2/23 
to gauge. 


with extras according 
AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 


No. 2X foundry, Phila. .. +. 21.76 
No. 2 foundry, Walley 18.50 
No. 2 foundry, Birm. . 15.00 
Basic --. 20.26 
Bessemer .. 20.76 
Malleable .. 2.76 
Grey forge oe -» 19.76 
Ferro-mang. 80% d/d -- 105.00 
O.-h. rails, h’y at mill -- 43.00 
Bess billets - 34.00 
O.-h. billets 34.00 
O.-h. sheet bars .. - 36.00 
Wire rods 42.00 
Cents. 
Iron bars, Phila. .. 
Steel bars we 1.96 
Tank plates - 1.96 
Skelp, grooved steel oa -- 1.90 
Skelp, sheared steel - 1.90 
Steel hoops oe - 2.20 
Sheets, black, 2.85 
Sheets, galv., No. 24 .. 3.60 
Sheets, blue an’'l’d, 9 and 10 2.10 
Wire nails. . 2.65 
Plain wire. 2.50 
Barbed wire, galv. -- 3.30 
Tinplates, 100 lb. box .. $5.3 
COKE (at ovens). 
Welsh foundry .. +.  26/- to 27/6 
» furnace .. ~_ 22/- to 25/- 
Durham and North. 
furnace ee 16/6 
Midiands, oe 
» furnace 19/- and up 
TINPLATES. 
f.0.b. Bristol Channel ports. 
LC. Cokes .. 20x14box .. 18/6 
20x10, .. 26/3 
C.W 20x14 ,, - 16/3 
28x20, .. 33/6 
20x10 .. 21/8 
-- 183x14, 16/- 
Terneplates.. 28x20 -- 33/6 per 
box basis f.o.b. 
SWEDISH — IRON & STEEL. 
Pig-iron - 0 Oto £710 0 
Bars, 
basis -- £1710 Oto £18 10 0 
Bars and nail- 
rods, rolled, 
basis £1515 £1615 0 
Blooms - £10 0 Ote£l2 0 @ 
Keg steel .. £32 0 010433 0 0 
Faggot steel £20 0 0t0£% 0 0 
Bars and rods, 
dead soft, steel £10 0 Oto£fl4 0 0 
All per English ton, f.o.b. Gothenburg. 
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TUBES AND FITTINGS. Electrolytic Copper. Tin (English ingots). Spelter (ordinary). 
Up to and incl. 6 in. £8. d. £8. d. 

Tubes. Fittings. May 23° .. 8310 Odec. 10/- May 23 .. 19710 Odec. 10/- May 23 .. 2615 Odee. 1/3 
Water... 633% 45% - 84 0 Oine, 27 19710 Odec. 10/- |, 27 2617 6No change 
Steam .. ,, 2% .. 84 0 change 98 197 0 0 . BH 

10% extra. 29 198 10 Oine. 30/- Bee, 
DAILY FLUCTUATIONS. 
Standard (cash). Tin (cash). Zinc (English). Lead 
Sa s. d. 8. d. 
May 23 72 0 Odec. 40/- May 23 196 0 Odec. 15/- May 23... 35 0 No change May 23 0 No change 
24 7212 Gine. 12/6 o 196 15 Oine. 15/- “we 35 0 0 ,, 2 00, 
27 7210 O dec. 2/6 196 2 6dec. 12/6 35 0 0 ,, « 
» 29 .. 72 7 Gine. 7/6 29 .. 19618 Oinc. 3007 ” » & SOC. 
AVERAGE MONTHLY PRICES OF UNMARKED BARS (SOUTH STAFFS). ’ 
| on Feb March April mu | a Jul A Se Oct. Nov. Dec Yearly 
| y une y ug. pt. Nov. average. 
| | | 
€s.d.| £68. d. | £58. d. Sak! £6064 |] 1 £2 £8. 
1897 600) 650 6 5 0 6 5 0 650] 650 6 5 0 6 5 0 6 5 0 6 5 0 6 0 0 6 0 0 6 3 9 
1898 6 0 0 6 0 0 600/|] 600 $00) 600 6 0 0 6 5 0 6 5 0 6 5 0 610 0 610 0 6 211 
1899 610 0 | 615 0 615 0 | 615 0 700 | 700 710 0 710 0 810 0 9 0 0 900 |* 910 0 71211 
1900 10 0 0 1010 0 | 1910 0 | 1010 0 1015 0 | 1015 0 | 105 0 | 05 0 /| 10 5 0 910 0 815 0 815 0 | 10 1 3 
1901 8 9 7a 750 | 610 0 610 0 610 0 610 615 615 0 615 0 615 0 617 11 
1902 700 610 0 | 615 0 | 615 0 615 0 | 610 0 610 0 615 0 615 0 615 0 610 0 610 0 613 4 
1903 610 0 610 0 | 610 0 | 610 0 610 0 | 610 0 | 610 0 610 0 | 610 0 610 0 6 7 0 6 5 0 69 4 
1904 6 5 0 650; 650); 650 610 0 | 650 600; 600); 600 6 00 600, 600 6 211 
1905 6 5 0 650 | 600 | 517 6 515 0 | 515 0 515 0 515 O | 6 0 0 6 5 0 615 O | 615 0 6 11 
1906 700! 750] 750 75 0 617 6 615 0 612 6 | 610 0 | 610 0 612 6 me); £83 6 17 
1907 73 8 750 750 76 0 77 6 776 776 750 7 613 
1908 726 700/ 700 700 615 0 6 7 6 6 5 0 626/ €26 6 2 6 6 2 6 6 0 0 610 0 
1909 6 0 0 6 0 | 600. 517 6 600 ) 6 0 0 6 0 0 | 517 6 | 6 0 0 6 2 6 6 26 517 6 519 9 
1910 6 2 6 6 3 4/ 6 7 6 6 7 6 676), 67 6 6 6 6 eo 8; €5§°8 6 5 0 6 5 0 6 5 0 65 7 
1911 6 5 O 650 650 650) 650 610 0 612 6 616 6 670 
1912 6189 / 7110 | 726/ 789/| 826 8650 8 6 3 8 7 6 8 8 9 717 0 
1913 811 6 8 10 | 810 0 | 8 8 1} @ I i 717 6 72 6 78 9 7 65 6 618 1 617 6 716 9 
1914 617 6 615 7%| 612 6 | 610 0 | 6100) 6100! 610 0 71110}| 8 00 712 6 765 7 763 716 
1915 711 6 | 8 8 9 | 960 | 0 3 2) 1019 2 | 1112 6 | 1118 1] 11183 9 | 1134 8 | 13 0 9 | 10 6 0 
1916 | 13 7 6 1310 8 | 1812 9] 1315 0 | 1315 0 1315 0 | 1315 0 | 1315 0 | 1315 O | 1315 0 | 1815 oO | 1315 0 | 18 8 By 
1917 |} 1315 oO 1315 0 | 1815 0 | 1815 0 1315 0 13315 0 | 1315 0 1315 0 1315 0 | 18315 0 1315 0 | 13 15 O 1315 0 
1918 | 1315 0 1317 3 | 1817 6 | 1317 6 1317 6 1317 6 1317 6 1415 0 1415 0 | 1415 0 14415 0 1415 0 14 4 5a] 
1919 1510 0 1665 «=O 1715 O | 1715 0 |; 2015 oO 21 00; 2100 22 0 O 22 0 O 22 00 227 6 2212 6 | 201 8 
1920 24 7 6 2410 0 2510 0 | 2710 0 29 5 O 31 0 0 | 3119 0 | 3110 0 3110 0 | 3110 O |; 3110 0 } 202 76) 201 8 
1921 | 2617 3 25 0 O 23 00; 21 0 19 6 0 18 5 0 } 16 0 0 1600 1514 0 1400 13 6 8 13 0°O | 19 45 
1922 13 00 23 9 11 11 103 11 5 nes |} 1017 28; 1016 3 1013 0 | 1012 6 11 7 
1923 10 16 10} 1l 3 13 2 6 12 8 9 1211 6 12 13 | 1115113] 1115 0 | 1115 O 11 18 10$} 
1924 12 9 6 1210 0 1210 O 1215 7 1217 6 1217 6 } 1217 6 | 1217 6 1217 6 | 1214 0 | 1212 6 1212 6 12 14 i 
1925 1212 6 | 1212 6 | 1212 6 | 1212 2126) 276) 276) 12276! 1246); 1:18 6 | 1118 9 | 118 0 | 32 6 2 
1926 as 11 5 0 11 5 O 11 5 O 11 3 9 1l3s9/]|/nhsé6of}weod 18 0 O | bg | 15 7 6 1219 0 12 0 2 
1927 12 6 3 226); 11M O 11 0 0 1018 9 1013 6 | 1012 6 | 10 5 Oo | 916 0 915 Oo | 913 9 912 9 1014 23 
1928 912 6 912 6 | 9110) 910 0 98 4 95 0 950/950] 960 950/936 3 976 
1929. -- | 49 0 0 9 26 95 41 4 910 0 | — 


* No quotations available owing to strike. 


WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


18, 


PIG 


SCOTCH, MIDDLESBRO’, 


BENNETTS HILL, BIRMINGHAM. 


IRON 


HEMATITE, BASIC, SPECIALS, &c. 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


WILLIAM JACKS COMPANY, 


19, ST. VINCENT PLACE, | 
GLASGOW. 


ZETLAND “ROAD, 
MIDDLESBROUGH. 
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SMALL ADVERTISEMENTS. PROPERTY—Continued. MISCELLANEOUS—C ontinued. 
Notice. 11 ACRES WORKS SITE. STOP! LOOK! LISTEN ! 


Smal] Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/-. 
(A remittance should acc 


instructions.) 
SITUATIONS VACANT AND WANTED. 


OUNDRY FOREMAN desires position; 
practical and technical training all branches 
iron and non-ferrous work; experienced on 
motor, engineering, and jobbing work; up to 
date on cupola and mixing of metals for all 
classes of castings; can guarantee results and 
production.—Box 230, Offices of THe Founpry 
TrapDE JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


,OUNDRY TRADES EXHIBITION, 1929.— 

Experienced London Foundryman disen- 
gaged; would like to hear from any exhibitor 
requiring assistance at the above; would also 
like to be interviewed with view to obtaining 
a permanent post in charge of foundrywork.— 
Box 232, Offices of Tue Founpry TraDe Jour- 
NAL, 49, Wellington Street, Strand, London, 
W.C.2. 


SHEFFIELD. 
145,000 Sq. Ft. of SHOPPING, 


Compact and Convenient. 
SIDING CONNECTIONS 
with L.M. & S. and L. & N.E. Rlys. 


WELL-BUILT & COMMODIOUS OFFICES 

Will Sell whole or in lots to suit customers or 
Let on favourable terms. Unique opportunity 
for Manufacturers. 


Apply— 
“THOS: W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


MACHINERY. 


AND MIXERS.—New and _ second-hand. 

Ask us to quote—W. Breatey & Com- 
PANY, Limitep, Prospect Works, Hawksley 
Avenue, Sheffield. 


OR SALE, Two 25-ton Travelling Cranes 

by Arrolls; 5-ton light lift, 42-ft. span, 
side underslung control boxes; 4 motors 230 
D.C.—Westr YorksHrreE Roap Car Company, 
Liuitep, Hammerton Street, Bradford. 


ANTED, Foundry Foreman with good ex- 
perience in Machine Moulding; must be 
thoroughly up to date and have sound refer- 
ences as to organising ability and piece-rate 
fixing; also fully experienced in Cupola prac- 
tice and mixture of metals.—Reply, giving all 
necessary particulars, to Box 226, Offices of 
Tue Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


ANTED.—First-class Architectural Bronze 

Moulder for old-established Canadian 
manufacturer; new foundry in process of com- 
pletion; excellent modern working conditions ; 
steady work, first-class wages; passage paid.— 
Apply, with history and references, to the Old 
Colony Club, 84, Leadenhall Street, London, 
E.C.3. Managing Director will be in London 
June 10. 


PATENTS AND TRADE MARKS. 


ROTECT YOUR IDEAS.—Free, Advice 

and Handbook on patenting inventions and 
registering trade marks by Registered Agent 
with 43 years’ experience.—Kine’s PaTENT 
Liurrep, 1464, Queen Victoria Street, 


PROPERTY. 


TRAFFORD PARK BARGAIN.—Modern 

Foundry with own railway sidings, ex- 
cellent warehouse, packing room and fine 
offices, centrally heated, for SALE. Premises 
are all one storey and easily adaptable for 
other trades. Cost £20,000 in 1921. For a 
quick sale, owners will take £2,000, including 
two 4-ft. modern cupolas and Keith-Blackman 
motor and fan.—F. 8. Arey, Entwistte & 
Company, 10, Norfolk Street, Manchester. 


UNGER 8-in. x 32-in. Universal Grinding 
Machine, with internal attachment. 

CENTAUR Vertical Keyseating Machine, 
11}-in. stroke. 

REINECKER Automatic Spur Gear Cutting 
Machine, max. dia. gear 354 in. 

LANDIS 12-in. x 42-in. Plain Grinding 
Machine. 

One VERTICAL COCHRAN _ BOILER, 
11 ft. 3 in. high x 5 ft. 0 in. dia., re-insure 
150 lbs. pressure. 

Large stock of very good secondhand FLAT- 
ENDED CIRCULAR BOILER STORAGE 
TANKS. 

THIRTY-FOUR PETROL, BELT, and 
STEAM DRIVEN CONCRETE MIXERS, by 
Ransome, Stothert & Pitt, Millars’-Jaegar, etc., 
including 4 cub. ft. to 1 yd. capacity. 

STONE BREAKERS, 10 in. x 6 in. to 30 in. 
x 18 in. size, by Hadfields, Marsdens, Thomas 
& Foster, Goodwin Barsby, etc. 

(ASK FOR ‘“ ALBION ” MACHINERY 

CATALOGUE.) 


THOS: W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


MISCELLANEOUS. 


GGANISTER, best quality, for cupolas, also 
for Steel Works.—AsTsury Smica Cux- 
pany, ‘‘ The Brooms,’’ Park Lane, Congleton. 


BBASSFOUNDRY RESIDUES. — Ashes, 

Skimmings, Grindings, Dust, bought for 
best prices; collected by lorry radius 30 miles 
London, or ex rail beyond.—Communications, 
Kryerx, 199-201, Warwick Road, London, W.14. 
*Phone : Western 0273. 


FounpRYMEN, ENGINEERS, STEEL WORKERS. 


Write, Wire, Telephone, Call, for our Fourth 
Edition Handbook. 

Foundrymen and Engineers—The Success of 
1929. Foundry Managers, Foremen, Superin- 
tendents, Production Managers, Core Makers, 
Metallurgists, Chemists, Engineers, Iron and 
Steel Workers, Patternmakers, Melters, Cupola 
Attendants, Furnace Managers (all classes cf 
steel-making), should be in possession of this 
Handbook (no charge). 

NOTE SPECIALLY.—Our Stand at the Inter- 
national Foundry Exhibition in June is No. 4. 
Row E, and we extend a hearty invitation to 
all those interested to call at our Stand for a 
copy of this Handbook, and discuss their 
problems with our technical staff, who will be 
in attendance. 

Write, Wire, Telephone, Call. 
Head Office and Works: 
BEECROFT & PARTNERS, LIMITED, 
Foundry Chemists, 


Core Compounds, Plumbagoes, Foundry Fluxes. 
Parting Powders, etc., etc., 


Rerort Works, Mapprn Srreet, SHEFFIELD. 
Lasoratortes, including Analytical, Physical 
Testing and Microscopical, St. Peter’s Close, 
SHEFFIELD. 
Stand 4, Row E, at the International Foundry 
Trades Exhibition, London, June 5 to 15, 1929. 
Overseas Delegates are also invited to visit our 
works in Sheffield during their visit. 


HARCOAL.—Powdered, granulated, lump, 

blacking ; inquiries invited.—J. BucHanan 
& Company, Ashfield Road, Altrincham, 
Cheshire. 


CRANE LADLES 


15 Ton STEVENSON (as New) 
10 Ton EVANS (as New) 
8 Ton EVANS (as New) 
5 Ton EVANS (as New) 
4 Ton EVANS (as New) 
2 Ton JACKMAN (as New)... 
1 Ton New (enclosed gear) ¢.-.. 


ANY LADLE SENT ON APPROVAL 


LARGEST STOCK OF FOUNDRY PLANT IN 
ENGLAND. PLEASE SEND FOR LISTS 


BUY FROM ME AND SAVE MONEY 
Foundry Machinery 


Avex. HAMMOND, Merchant, 
14, AUSTRALIA ROAD, SLOUGH 


Telephone : 


DARLINGTON. 


Telegrams : 
** PEASE, 
DARLINGTON.”’ 


DARLINGTON 


2630 We are getting repeat orders from large ENGLISH and 
CONTINENTAL users. 


Let us quote you for: 


SPECIAL COLD BLAST LOW 
CARBON CYLINDER PIG IRON. 
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